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ANOTHER STUDY CONFIRMS: 
SENCELLENT OBSTETRIC ANALGESIA 
WITH LERITINE 


Clinical results with LERITINE in 155 obstetric patients. 


@ rapid relief of pain: “onset of action is rapid,” with “almost 
immediate analgesia and sedation” and “an analgesic potency 
times that of meperidine...” 


@ wide margin of safety: “respiratory depression or alteration in 
blood pressure was not observed... nausea and vomiting during 
labor were extremely rare...” 


Mminimal effect on newborns: “condition of the infant at the 
time of delivery...when compared with a group sedated with 
meperidine ... shows a consistently higher rating.” 


w high patient acceptance: “We were able to obtain good to 
excellent amnesia in 64-66% of mothers and meas — 
tion with the method in 83-85% of cases.” 


anileridine 


parenterally or orally 


Additional literature on LERITINE is available to physicians on request. 


WARNING: LERITINE may be habit-forming. Subject to Federal Narcotic Law. 
*LERITINE is a trademark of Merck & Co., Inc. 


Merck Sharp & Dohme, oiision of merck & CO., Inc., PHILADELPHIA 1, PA. 
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KONARIGN 


BRAND OF VITAMIN K, 


Rapid cction § rate of absorption faster than menadione or 
derivatives...more potent and lasting effects. 
Wide margin of safety @ substantially safer than vitamin-K analogues—no 
kernicterus reported. 
Versatility of administration capsules for oral use... fine aqueous dispersion for 
parenteral administration. 
Compatibility unlike vitamin-K analogues or similar products, 
the parenteral form of Konakion is a fine aqueous 
dispersion compatible with most I.V. vehicles. 


Low dosage forms no excess, no waste—packaged for economical 
one-time use. 


Prophylactically and therapeutically, Konakion is indicated in obstetrics 
to prevent or control neonatal hemorrhage, to minimize excessive bleeding 
in surgery, to offset anticoagulant overdosage, and whenever vitamin-K 
utilization is impaired. Capsules—5 mg; Ampuls—1 mg/0.5 cc 
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CYTOMEL 


brand of liothyronine 


(a pure synthetic compound) 


offers 5 distinct advantages: 


1. Rapid clinical improvement 


2. Easy, sensitive dosage adjustment 


3. Effectiveness in many thyroid- 


resistant patients 


4. Usefulness as a diagnostic aid 


5. No cumulative effect 
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The standard by which the effectiveness 
of other iron therapy MUST be measured 


MOL-IRON 


a specially processed, co-precipitated 
complex of molybdenized iron offering 
all these important advantages: 

@ MORE hemoglobin with @ LESS medication 
in a @ SHORTER period of time @ GREATER 
patient tolerance. @ and... costs no more than 
ordinary iron preparations. 

There is a MOL-IRON product for all of your 
patient needs, as listed on pp. 878 to 880 in your 
1960 Physicians Desk Reference. 


1 Erythrocytes 2 Polymorphonuclear Neutrophile 


Ke | 3Lymphocyte4 Monocyte5 Eosinophile6 Basophile 
White Laboratories, Inc., Kenilworth, New Jersey 
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antacid, provides desired therapeutic benefits without G.I. or systemic upset. 
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NOTABLE SAFETY—unusually low toxicity; no known contraindications: 
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RAPID ACTION—starts to act quickly. _ 

SUSTAINED EFFECT —relief lasts up to 6 hours. 


EASY TO USE—usual adult dosage is one 350 mg. tablet 3 times daily and at bedtime. 


Supplied 
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For more successful pregnancies 
im 
habitual aborters 


When added to your individualized anti-abortive regimen, 
NUGESTORAL may help you bring more habitual aborters 
to successful term. 


By supplying five therapeutic agents known to contribute 
to fetal salvage, NUGESTORAL creates an optimal maternal 
environment for the maintenance of pregnancy. 


Nugestoral supplies in each daily dose of three tablets: 


Progestoral? 45.0 mg. 
e Progestational action helps maintain fetus 
e Relieves uterine spasticity 


AGG CP 525.0 mg. 


(equiv. 600 mg. hesperidin complex) 
e Prevent or correct abnormal capillary fragility 
e Protect and strengthen decidual vessels 
Moenadione 6.0 mg. 
(U.S.P. Equivalency) 
e Prevents hypoprothrombinemia in mother and child 


dl, Alpha-Tocopherol Acetate (Vitamin E) ..........ccccccceseeee 10.5 mg. 
e Extra nutritional insurance 


DOSAGE: Prophylactic — One NUGESTORAL tablet t.i.d. from diag- 
nosis through at least the second trimester. 


Symptomatic — Two tablets t.i.d. or q.i.d. until symptoms are con- 
trolled. Then one tablet t.i.d. 


Organo ORGANON INC., ORANGE, N. J. 
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orally effective progestational therapy | 


(norethindrone, Parke-Davis) 


| NORLUTIN’ 


in conditions involving deficiency of progesterone... 


primary and secondary amenorrhea « menstrual irregularity « func- 
tional uterine bleeding « endocrine infertility « habitual abortion 


e threatened abortion « premenstrual tension « dysmenorrhea 
PACKAGING: 5-mg. scored tablets, bottles of 30. 12660 


PARKE, DAVIS & COMPANY © DETROIT 32, MICHIGAN 
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measured calories to help keep your patients at 
optimal weight levels...without appetite depressants 


sound nutrition with limited calories during pregnancy 


Metrecal may be used as the cornerstone around which to build a pregnancy 
diet when you wish to keep your patient’s weight from rising too rapidly and to 
effect weight loss when necessary. A half-pound of Metrecal mixed with a quart 
of water supplies 900 calories in pleasant-tasting beverage form. This quantity 
provides 70 Gm. of protein, plus all essential vitamins and minerals. It is rich 
in calcium (2.0 Gm.) and iron (15 mg.). This daily ration may be divided into 
four glasses— one for each meal—and one at bedtime. 


highly flexible 

When substantial weight loss is indicated in pregnancy, Metrecal alone can 
provide the 900-calorie diet. Metrecal can also be used for one or two meals a 
day, as the total diet two or three days a week, or it may be used at meals with 
other foods..In the postpartum period, Metrecal provides an excellent method 
for losing weight or preventing additional weight gain. 


gratifying patient cooperation 
‘The high satiety, simplicity of use and palatability of Metrecal provide patients 
with a strong motivation to cooperate in weight-control programs.!? Metrecal 


can provide a more dependable and nutritionally sound diet than the complex 
dietary schedules frequently used. 


no appetite depressants required 

Metrecal relies on sound nutritional principles for weight control rather than 
appetite depressants or diet “aids.” Its pleasant taste and high satiety will help 
control the patient’s appetite. 


‘easy to use—easy to prepare—variety of flavors 
All your patients do is mix Metrecal and water to a creamy, palatable smooth- 
ness with a blender, eggbeater or fork, refrigerate and serve. For variety in 


the diet. Metrecal is available in plain, chocolate and butterscotch flavors. 


Metrecal Weight-Control Guide is available from your Mead Johnson Repre- 
sentative or by writing to us, Evansville 21, Indiana. 


References: (1) Antos, R. J.: Southwestern Med., 40:695-697 (Noy.) 1959. (2) Tullis. 1. F. to 
be published. 
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Six to eight weeks 

post partum... 

a “fitting time” for 
conception control 


Conception control becomes a matter of special 
concern six to eight weeks post partum, when the 
new mother looks to you for advice on the best 
way to plan the balance of her family. Reliable 
conception control can be virtually assured with 
the diaphragm and jelly method, at least 98 per 
cent effective.’ 


Now—cushioned comfort 
lwo ways 


Your patient experiences special physical com- 
fort when you prescribe either the standard 
RAMSES® Diaphragm or the new RAMSES 
BENDEX,® an arc-ing type diaphragm. 

The regular RAMSES Diaphragm, suitable for 
most women, is made of pure gum rubber, with a 
dome that is unusually light and velvet smooth. 
The rim, encased in soft rubber, is flexible in all 
planes permitting complete freedom of motion. 


For those women who prefer or require an arc- 
ing type diaphragm, the new RAMSES BENDEX 
embodies all of the superior features of the con- 
ventional RAMSES Diaphragm, together with the 
very best hinge mechanism contained in any arc- 
ing diaphragm. It thus affords lateral flexibility 
to supply the proper degree of spring tension 
without discomfort. 

RAMSES, BENDEX, and “*TUK-A-WAY” are registered trade- 
marks of Julius Schmid, Inc. 


*Active agent, dodecaethyleneglycol monolaurate 5%, in a base of 
long-lasting barrier effectiveness. 


For added protection—| 


“10-Hour’” Vaginal Jel 

RAMSES Jelly is uniquely suited for use with 
either type of RAMSES Diaphragm. It is by de- 
sign not static, but flows freely over the rim and 
surface of the diaphragm to add lubrication and 
to form a spermtight seal over the cervix, which 
is maintained for ten full hours after insertion. It 
is nonirritating and nontoxic. 


You can now prescribe a complete unit for either 
type of diaphragm. RAMSES“TUK-A-WAY’®Kit 
#701 contains the regular RAMSES Diaphragm 
with introducer and a 3-ounce tube of RAMSES 
Jelly; RAMSES “TUK-A-WAY” Kit #703 con- 
tains the RAMSES BENDEX Diaphragm and 
Jelly tube. Each kit 
is supplied in an at- 
tractive plastic zip- 
pered case, beauti- 
fully finished inside 
and out. Both types 
are now available at 
key prescription 
pharmacies. 


Reference: 1. Tietze, C.: Proceedings, Third International Con- 
ference Planned Parenthood, 1953. 


JULIUS SCHMID, INC. 423 West 55th Street, New York 19, N. Y. 
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perphenazine 


the person overwhelmed by family 
illness...selective anxiety relief with 
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brand of mectizine hydrochloride 
for morning sickness Oni 


DOSAGE: 
One or two tablets 


give 24 hour protection. 
Administer at bedtime to 
prevent "next morning” 
sickness. 
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by every 
standard 


effectiveness 


‘Also, there are fewer therapeutic failures when patients 
are treated with ...[BONINE] than with the other drugs.” 
't.,.[BONINE] is highly effective in relieving the nausea 
and vomiting of pregnancy, providing also the advantage of 
prolonged action. Thus, patients need not anticipate med- 
ication in the early morning hours when nausea is at its 
worst.’’? 


safety 


't. .. [BONINE] is a drug which is safe and nontoxic to both 
the mother and fetus and which is attended by a minimum 
of undesirable side effects.’ 


toleration 


"4 


"The incidence of side effects is very low and this agent 
exhibits less sedation and somnolence within therapeutic 
ranges than any of the effective antiemetic agents.’” 


"Side effects were conspicuous by their rarity.”? 


convenience 


‘The most striking advantage of.../BONINE] was that the 
administration of an effective dose only once daily, at bed- 
time, gave 24 hour protection, thus obviating the incon- 
venience and distress of repeating doses during the day.’” 
"'.,.[BONINE] is especially effective and has the advan- 
tages of a long duration of action (up to 24 hours) anda 
minimum of untoward side reactions.”’! 


economy 


4 


A single low-dosage drug providing therapeutic benefit at 
reasonable cost... contains no unnecessary added ingre- 
dients that increase cost...requires no extended-action 
tablet structure for prolonged effect. 


experience 


The value of BONINE as an antinauseant has been well 
documented and is supported by six years of successful 
Clinical use. '-"6 


only rarely does one drug meet so 
well the needs of one condition 


REFERENCES: 1. Moyer, J. H.: M. Clin. North America, Mar., 1957, p. 405. 2. Lebherz, T. B., 
and Harris, J. H.: Obst. & Gynec. 6:606, 1955. 3. Muiherin, C. McL., and Bryans, C. |., Jr.: 
J. M. A. Georgia 45:46, 1956. 4. Bass, R. F.: Mississippi Doctor 32:176, 1954. 5. Seidner, H. M.: 
Illinois M. J. 109:20, 1956. 6. Charles, C. M.: Geriatrics 11:110, 1956. 7. Weil, L. L.: J. Florida 
Acad. Gen. Practice 4:9, No. 3, 1954. 8. Kinney, J. J.: J. M. Soc. New Jersey 53:128, 1956. 
9. Semmens, J. P.: Obst. & Gynec. 9:586, 1957. 10. Conner, P. K., Jr., and Moyer, J. H.: GP 
14:124, No. 5, 1956. 11. Daeschner, C. W., et al.: South. M. J. 49:1465, 1956. 12. Report of study 
by Army, Navy, Air Force Motion Sickness Team: J.A.M.A. 160:755, 1956. 13. Kean, B. H.: 
GP 20:112, No. 6, 1959. 14. Seppanen, A.: Geriatrics 14:457, 1959. 15. Hardman, E. F.: North 
Carolina M. J. 20:298, 1959. 16. Master, A. M.: New York J. Med. 58:2712, 1958. 


SUPPLIED 

BONINE Tablets, scored, 25 mg. 

BONINE Chewing Tablets, mint-flavored, 25 mg. 
BONINE Elixir, cherry-flavored, equiv. 12.5 mg./5 ce. 


Professional Information Available on Request 


PFIZER LABORATORIES Division, Chas. Pfizer & Co., Inc. Brooklyn 6, N.Y. (Pfizer: Science for the world's well-being™ 


4 
A 


ARTBURN OF PREGNANCY, PATIENTS SAY... 


® 
TABLETS 
LIQUID 


UNIQUE ANTACID WITH MILK-LIKE ACTION 


TITRALAC is being widely prescribed in heartburn 
of pregnancy, simple hyperacidity, and peptic 
ulcer because of these outstanding features: 
e creamy, mint flavor...no chalky taste 

e acts in seconds...lasts for hours 

@ non-constipating...no acid rebound 


TITRALAC. is effective in  acip NEUTRALIZING POWER 


small doses. One teaspoon- only 1 teaspoonful Cc 
ful TITRALAC Liquid approxi- 
mates 2 tablets which nee l 
or ome | PIN 
contain 0.36 Gm. glycine and 2 tablets milk 


0.84 Gm. calcium carbonate. 


litralae:s 


(Titralac formula + 0.5 mg. 
homatropine methylbromide) 


Scue 
New 1, 


Manufacturers of NEUTRAPEN® 
for penicillin reactions 


@t.m. REG. U.S. PAT. OFF. 6acse 


ALSO WITH A SPASMOLYTIC... 
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as adjunctive therapy in childbirth, 


Thorazine®, one of the fundamental 


brand of chlorpromazine 


drugs in medicine, allays apprehension 


and agitation; reduces suffering; mini- 


mizes the risk of respiratory depression; 


checks nausea and vomiting. (Sum 
FRENCH 
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PR MEM 
TENS ON 


CYTRAN 


E. ...Cytran’s diuretic component (Cardrasef) starts to relieve premenstrual Each tablet contains: Provera (me- 

edema within a few hours. A. ...A mild tranquilizer (Levanilf) comforts the droxyprogesterone acetate), 2.5 mg. ; 
Cardrase (ethoxzolamide), 35 mg.; 

strained emotions, the mental tension, right after the first dose. I. ... The new ° 


Levanil (ectylurea), 300 mg. 

j 1 to 3 tabs. daily, 7-10 days 
—hormonal imbalance—by normalizing the estrogen-progesterone ratio. This _ before the period 

serves not only to reduce edema and anxiety but also helps to control other The Upjohn Company Upjohn 
symptoms such as abdominal discomfort, headache, shakiness, and fatigue. Kalamazoo, Michigan 


progestin (Proverat) corrects the major underlying cause of the syndrome 


STRADEMARK Trracemarn, REG. U.S. PAT. OFF. 


STRUT 


DIAPHRAGMS! 


NINE REASONS WHY MORE AND MORE PHYSICIANS 


ARE USING THE CONTOURING 


Ht 


| 


| 


Reduces your fitting instruction time. 

. Patient ease of insertion—automatic placement. 

Develops patients’ confidence. Easy to use. 

Folds behind pubic bone with suction-like 

action, forming an effective barrier. 

. Seals off cervical area. 

. Locks in spermicidal lubricant—delivers 
it directly under and next to the os uteri. 

. Keeps its place—doesn’t shift. 

Simple to remove. 

. Aesthetically acceptable. Is most comfortable. 
KORO-FLEX (contouring) Diaphragms 
may be used where ordinary coil-spring 
diaphragms are indicated and for Flat rim 
( Mensinga)-type as well. 

Recommend: KORO-FLEX Compact, the 

ONLY compact that provides the arcing dia- 

phragm (60-95 mm), jelly and Koromex cream 

(trial size). More satisfied patients result from 

trying both and then selecting the one best 

suited to physiological requirements. Elimi- 
nates guessing. Supplied in feminine clutch- 
style bag with zipper closure. 


00 


Available in all prescription pharmacies. 

Write for descriptive literature. 

Always insist on the use of time-tested Koromex 
Jelly or Cream with diaphragm. 


HOLLAND-RANTOS Co., INC. 
145 HUDSON STREET : NEW YORK 138, N.Y. 


Manufacturers of Koromex Products 


Am. J. Obst. & Gynec. 
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A NEW CLASS OF DRUG FOR THE RELIEF OF PAIN 


-analexin 


phenyramidol HCI 


the first analgomylaxant fe a single chemical 
‘hat is both a general non-narcotic analgesic 
and an effective muscle relaxant 


A 
yf Lk 


IN DYSMENORRHEA 


analexin 


two actions Analgesic Myolaxant Analexin 
raises pain threshold relaxes muscle tension the first analgomylaxan 


axan 


where pain makes tension 
and tension makes pain 


analexin 


stops both effectively 


Wainer? reports a series of 200 gynecologic cases treated with phenyramidol for various 
painful states. In fifty of these patients who had dysmenorrhea, excellent results were 
obtained in 40, good results in 5 and poor results in 5, Further examination in 4 cases 
not responding revealed presence of organic pathology. 


A second group of 50 cases with headache and associated premenstrual tension 
responded with good to excellent relief in 40. 


Wainer also reports the use of phenyramidol to replace codeine for postpartum pain 
and describes 100 cases wherein a combination of phenyramidol with aluminum aspirin 
successfully replaced aspirin and codeine therapy. 


In another series of dysmenorrhea cases, Bader® compiled data on 20 employees of 
a telephone company who required from 2 to 2 days off from work every month regard- 
less of previous therapy employed. With Analexin, satisfactory results were achieved in 
15 and a fair response obtained in the remaining five. All were able to remain on the job. 


“Phenyramidol more than satisfies ideal criteria for an orally administered moder- 
ately potent analgesic agent.”” 


“Not only is satisfactory relief of painful states achieved in the majority of patients 
regardless of etiology and duration of pain, but there is also no evidence of cumulative 
toxicity. Furthermore in contrast to codeine and meperidine, the likelihood of untoward 
reactions occurring in ambulant patients is not high. This is a decided advantage since the 
control of pain in the ambulant patient with chronic pain is a major clinical problem.” 


“Phenyramidol (Analexin) with therapeutic doses is not only safe for chronic adminis- 
tration, but also to date we have noted no adverse effect upon the cardiovascular, 
gastrointestinal, liver, kidney or central nervous systems.’” 


REFERENCES: 1]. Gray,-A. P., and Heitmeier, D. E.: J. Am. Chem. Soc. 81:4347, 1959. 2. Gray, A. P., et al.: J. Am. Chem. Soc 
81:4351, 1959. 3. O'Dell, T. B.: Wilson, L. R.; Napoli, M. D.; White, H. D., and Mirsky, J. H.: J. Pharmacol. & Exper. Therap 
128:65, 1960. 4. O'Dell, T:B.,; Wilson, L. R.; Napoli, M. D.; White, H. D., and Mirsky, J. H.: Fed. Proc. 18:1694, 1959. 5. Wainer, 
A. S.: The Use of Phenyramidol in Obstetrics & Gynecology, read before the New York Academy of Sciences, Dec. 5, 1959 
6. Bader, C.: Clinical Report, 511:598 (in file of Medical Department, Irwin, Neisler & Co.). 7. Batterman, R. C.; Grossman, A. J 

and Mouratoff, G. J.: Am. J. Med. Sc. 238:315, 1959. 


Meiabep:  \RWIN, NEISLER & CO. DECATUR, ILLINOIS 
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ARE YOU 
ACHIEVING 
TRUE COLD 


STERILIZATION ? 


IS LETHAL TO— FUNGI, BACTERIA, VIRUSES, RESISTANT 
SPORES —IN LESS THAN 1 HOUR—AND YET IS NON-TOXIC! 


WAREXIK 
for 
COLD STERILIZATIO 
SOR THE PURPOSE OF 
NING SPREAD OF Dis 
sgredient: Active 
m hypochs 


Distributed by 
RUBBER COMPAS 
Pcvidence R USA 


“WAREXIN: Clorpactin’ (a group of hypochlorous deriva- 
tives) to which buffers have been added for stability. 


Am. J. Obst. & Gynec. 


’ 
~WAREXIN 
ARTICLES ond FOU 
AND 
SKIN PREPARATIC 
PURPOSE GF FRE 
3 
‘ Disterduied by 
| Providence, #. U.S. 
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PREVENT CROSS-INFECTION! 


Sterilize with WAREXIN 


Can safely be used for: 


1. All instruments made of stainless steel or other 
widely used corrosion-resistant alloys —even fine stainless 
hypodermic needles. 


Articles made of rubber, plastic, non-porous fibers, 
glass, porcelain, enamel. 


Complex equipment such as anaesthesia apparatus, heart-lung 
machines, artificial kidneys, etc. 


Containers such as colostomy bags, urinals, air filters. 


Special surfaces: hospital and laboratory walls, floors, tables. 


MIX WITH ORDINARY TAP WATER 


27¢ a quart! 


RUBBER COMPANY 


PROVIDENCE 2, R. I. 


Lattimer, John K., and Spirito, A. L.: Clorpactin for Tuberculosis cystitis: Instrument sterilization, Journ. of Urology, Vol. 
73, No. 6, June, 1955. * Wolinsky, E., Smith, M. M. and Steenken, Wm. Jr., Tuberculocidal Activity of Clorpactin. A New 
Chlorine Compound, Antibiotic Medicine, 1:382-384, July, 1955. * Sanders, Murray and Soret, M. G.: Virucidal activity of 
WCS-90, Antibiotics and Chemotherapy, Vol. V, No. 11, Nov. 1955. * Gliedman, M. L., Lt. (MC) USNR, Grant, R. N. Capt. 
(MC) USN, Vestal, B.L., B.S., and Karlson, K..E., M.D.; Impromptu Bowel Cleansing and Sterilization, Surgery, 43:282-287. 
* From The Textbook, Extracorporeal Circulation, Edited by Dr. J. Garrott Allen, Page 87; Charles C. Thomas, Publisher. 
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= 
Because Warexin concentrate [ ©. 
is a true Cold Sterilizing Agent, 
it is unnecessary to use distilled 
water. Just add 1 level measure 
to each quart of tap water. 
effective kill in 1 hour or less. 
ECONOMICAL! A 5 oz. bottle 
solution. Cost: approximately — 
Page 31 


Vista ri : helps bring tranquility 


hydroxyzine pamoate 


When she drinks to relieve her tensions, 
VISTARIL can help restore perspective. 
By maintaining tranquility, VISTARIL helps 
patients to accept counsel more readily, and 
encourages abstinence from drinking. 


VISTARIL has shown a wide margin of safety, 
even in large doses, over prolonged periods. 
Clinical studies have shown that VISTARIL pro- 
duces no significant lowering of blood pres- 
sure, pulse, or respiration in chronic drinkers. 


Available as: Capsules — 25, 50, and 100 mg. Parenteral Solution (as the HCl)—25 mg. per cc., 10 ce. 
vials and 2 cc. Steraject® Cartridges; 50 mg. per‘cc., 2 cc. ampules. Professional literature available 
on request from the Medical Department, Pfizer Laboratories. Brooklyn 6, New York. 


Science for the world’s well-being™ Pfizer) 
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in a recent placebo-controlled study of 112 patients complaining of nausea and 
vomiting of pregnancy, Moessner! reports 94 per cent relief of symptoms with 
ProzinE. Optimum dosage was low, side-effects notably infrequent and mild. 


PROZINE not only exerts a potent action upon the vomiting mechanism itself, but 
also controls apprehension and agitation as well as motor excitability by acting on 
both the hypothalamic and thalamic areas of the brain. Prozine offers effective 


therapy in purely psychic conditions and in psychic conditions resulting from, 
or contributing to, organic disease. 


1. Moessner, G.F.: To be Published, Western J. Surg. 


Gravida I, Nausea and Vomiting 0 


Affects the thalamic and hypothalamic areas of the brain 


PROZINE 


meprobamate and promazine hydrochloride, Wyeth 


SPECIFIC CONTROL THROUGH DUAL ACTION 


® 
*Trademark Philadelphia 1, Pa 


is. 
‘S- 
Wyeth | 
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your next Hypertensive: : | 
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(Oretic ?M_with Harmony!®) 


two effective ingredients compounded 
into a single tablet: 
Oretic. Most potent diuretic-antihyper- 


tensive yet available. Produces maxi- 


mum diuretic/saluretic effect ...and 
notably potentiates action of: 


Harmonyl. Unique rauwolfia alkaloid 
fully as effective as reserpine... but 
with lower incidence of side effects 
such as lethargy, drowsiness and nasal 


congestion. 


three precision dose forms to treat 
virtually every degree of hypertension: 
Oreticyl Forte. Oretic 25 mg., Harmonyl 
0.25 mg. Recommended as ‘‘initial 
treatment"”’ form in most cases of mod- 
erate to severe hypertension. Usual 


dose: one t.i.d. 

Oreticyl 25. Oretic 25 mg., Harmonyl 
0.125 me. 

Oreticy!l 50. Oretic 50 mg., Harmonyl 
0.125 mg 

Either form for adjustment of dosage 
once response is seen. Also useful to 
begin treatment in milder cases. 

All 3 in bottles of 100 to 1000. 

often gives you a chance to brighten the 
hypertensive’s dreary diet, too... 
Oretic's pronounced action in eliminat- 
ing sodium. will, in many cases, allow 
you to adjust diet restrictions so that 


the patient can enjoy some real salt 


with his meals. 


ABBOTT 


NEW 
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GNAS VAGINALIS, CANDIDA 
ALBICANS, Haemophilus vaginalis, or offer bacteria, is still the 
commonest gynecologic office problem . cases of chronic or 
i iult to cure.” Among 75 
patients with vulvovaginitis caused ny ene or more of these 
pathogens, TRICOFURON IMPROVED cleared symptoms in 70; vir- 
tually all were severe, chronic infections which had persisted 
despite previous therapy with other agents. “Permanent cure by 
both laboratory and clinical criteria was achieved in 56... .” 
Ensey, J. E.: Am. J. Obst. 77:155, 1959 


Improved 


= Swiftly relieves itching, burning, malodor and leukorrhea 
= Destroys Trichomonas vaginalis, Candida (Monilia) albicans, 
Haemophilus vaginalis # Achieves clinical and cultural cures 
where others fail = Nonirritating and esthetically pleasing 


2 steps to lasting relief: 


1. powpgR for weekly insufflation in your office. MicoruR®, 
brand of nifuroxime, 0.5% and Furoxone®, brand of furazoli- 
done, 0.1% in an acidie water-dispersible base. 


2. SUPPOSITORIES for continued home use each morning and 
night the first week and each night thereafter—especially during 
the important menstrual days. Micorur 0.375% and FuROXxONE 
0.25% in a water-miseible base. 


Rx new box of 24 suppositories with applicator 
for more practical and economical therapy. 


NITROFURANS—a unique class of antimicrobials 
EATON LABORATORIES, NORWICH, NEW YORK 


TRICOFURON 


FOUND: a dependable’solution to 
“the commonest gynecoldgic office problem” e 
| 
| 
| 
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Re-educate 


The Constipated Bowel 


in all patients ~ whatever the functional cause. 


‘Senokot? RESTORES bowel function 
by reproducing the normal physiologic 
process of defecation. 

‘Senokot’ RESENSITIZES the specific 
network of nerves (Auerbach’s plexus) 


that mediates the evacuatory response. 


‘Senokot? REHABILITATES the constipated patient by 


helping to restore normal bowel tone, sensitivity and 


Small and easy to swallow, in bottles of 100. Cocoa-flavored, in 8 and 4 ounce canisters. 


rhythm. 
natural bowel corrective o* natural bowel corrective ® 
Senokot | Senokot 
TABLETS | GRANULES 
| 


The Ltt Company NEW YORK 14, N.Y. | TORONTO 1, ONTARIO 


DEDICATED TO PHYSICIAN AND PATIENT SINCE 1892 


SENOKOT “BRAND OF STANDARDIZED CONCENTRATE OF TOTAL ACTIVE PRINCIPLES OF CASSIA ACUTIFOLIA PODS, PURDUE FREDERICK 


(SCOPYRIGHT 1960, THE PURDUE FREDERICK COMPANY 


April, 1960 
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SYMPOSIUM REPORT: 
ars. 


ALTAFUR in antibiotic- 


resistant staphylococcal infections 


ALTAFUR proved superior to any other 
single agent against staphylococcal infec- 
tions encountered in the pediatric section of 
a general hospital. Introduced during an 
epidemic of severe staphylococcal pneu- 
monia and bronchiolitis in younger children, 
ALTAFUR was employed in treating a total 
of 59 infants or juvenile patients, most of 
whom had upper or lower respiratory tract 
involvement. Almost all had been given 
antibiotics without effect; 34 were judged 
severely or critically ill. Cures were ob- 
tained in 54 of these patients after a 3 to 
10 day course of ALTAFUR. There was only 
one failure (results were inconclusive in the 
remaining four cases). Mixed infections 
with Pneumococcus or Streptococcus sp. 
also responded readily. 


ALTAFUR was administered orally in vary- 
ing dosage: the optimal dose is believed to 
be about 22 mg./Kg. daily. 

Side effects were minimal in these patients, 
being limited to gastric intolerance in a few 
cases, usually controllable by giving the 
drug with or after meals. Laboratory studies 
performed before and after ALTAFUR treat- 
ment revealed no adverse influence on renal, 
hepatic or hematopoietic function, nor other 
signs of toxicity. 

In vitro, staphylococci isolated in this series 
proved uniformly susceptible to ALTAFUR, 
whereas many strains were resistant to a 
variety of antibotics. With ALTAFUR as with 
all nitrofurans, the lack of development of 
significant bacterial resistance is considered 
a major advantage over other antimicrobials. 


Lysaught, J. N., and Cleaver, W.: Paper presented at the Symposium on Antibacterial Therapy, Michigan 


and Wayne County Academies of General Practice, Detroit, Sept. 12, 1959 (published Nov., 1959) 
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bright new star 


in the antibacterial firmament 


brand of furaltadone 


the first nitrofuran effective orally 


in systemic bacterial infections 


Antimicrobial range encompasses the majority of common 
infections seen in everyday office practice and in the hospital 


Decisive bactericidal action against staphylococci, streptococci, 
pneumococci, coliforms 

Sensitivity of staphylococci in vitro (including antibiotic- 
resistant strains) has approached 100% 


Development of significant bacterial resistance has 
not been encountered 


= Low order of side effects 


mw Does not destroy normal intestinal flora nor encourage 
monilial overgrowth (little or no fecal excretion) 


Tablets of 50 mg. (pediatric) and 250 mg. (adult) 

Average adult dose: 250 mg. four times a day, with food or milk 
Pediatric dosage: 22-25 mg./Kg. (10-11.5 mg./lb. body weight daily 
in 4 divided doses 


CAUTION: The ingestion of alcohol in any form, medicinal or beverage, 
should be avoided during Altafur therapy and for one week thereafter. 


NITROFURANS —a unique class of antimicrobials 
EATON LABORATORIES, NORWICH, NEW YORK 
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THE EFFECTIVE 
BUT GENTLE 
LAXATIVE 
FOR HER 


agoral 
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while they are planning 
their Tamily Ortho-Gynol. 


VAGINAL JELLY 


they need your help 


more than ever the most widely prescribed contraceptive 


WHENEVER A DIAPHRAGM IS INDICATED 
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CONSISTENT RESPONSE 
IN VAGINITIS 


UNREMITTING THERAPY FOR PERSISTENT SYMPTOMS 


85% SUCCESS:'? TRIBURON VAGINAL CREAM 

ACHIEVED SYMPTOMATIC CONTROL IN 109 OF 128 
WOMEN WITH TRICHOMONAL, MONILIAL AND NON- 
SPECIFIC VAGINITIS. PARTICULARLY GOOD RESULTS 
WERE OBTAINED IN TRICHOMONAL AND MIXED 
INFECTIONS, AND ONLY TWO INSTANCES OF TRANSIENT 
BURNING OCCURRED. OF 106 CASES FOLLOWED FOR 
THREE MONTHS, ONLY 11 RECURRENCES WERE NOTED. 


IN ONE STUDY, TRIBURON VAGINAL CREAM 
DEMONSTRATED “DEFINITE ADVANTAGES” OVER 
OTHER PREPARATIONS: HIGH ANTIBACTERIAL AND 
ANTITRICHOMONAL EFFECTS, RAPID DIFFUSION, 
PROLONGED RETENTION. FURTHER, THE ACTIVE 
COMPONENT OF TRIBURON VAGINAL CREAM, 
TRICLOBISONIUM CHLORIDE, HAS BEEN PROVED 
“NON-IRRITATING ... NOT SENSITIZING.’’* 


TRIBURON VAGINAL CREAM FOR VULVITIS AND 
VAGINITIS DUE TO TRICHOMONAS VAGINALIS, 
CANDIDA ALBICANS, HEMOPHILUS VAGINALIS AS 
WELL AS MIXED INFECTIONS; AFTER CAUTERIZATION, 


CONIZATION AND IRRADIATION; FOR SURGICAL 
AND POSTPARTUM TREATMENT. THERAPY MAY BE 
CONTINUED DURING PREGNANCY AND MENSTRUATION. 


HIGHLY ACCEPTABLE TO PATIENTS 

TRIBURON VAGINAL CREAM—A SMOOTH, WHITE, 
NONSTAINING PREPARATION WITH NO HINT OF 
MEDICINAL ODOR—HAS THE ADVANTAGES 

OF CONVENIENT BEDTIME ADMINISTRATION AND 
OF DISPOSABLE APPLICATORS. 


SUPPLIED: 3-OUNCE TUBES WITH 18 DISPOSABLE APPLICATORS. 
REFERENCES: 1.N.MULLA AND J.J. McDONOUGH, ANN. NEW YORK ACAD. SC., 82: 
(ART. 1), 182, 1959. 2. L. E. SAVEL, D. B. GERSHENFELD, J. FINKEL AND P. 
DRUCKER, IBID., P. 186. 3, R. C.V. ROBINSON AND L. E. HARMON, ANTIBIOTICS 
ANNUAL 1958-1959, NEW YORK, MEDICAL ENCYCLOPEDIA, INC., 1959, P. 113. 
TRIBURON® CHLORIDE 


ROCHE 
a 


ROCHE LaBorRATORIES 
ae ES DIVISION OF HOFFMANN-LA ROCHE INC ° NUTLEY 10, N. J. 


riburon 


VAGINAL CREAM 


decisive microbicidal therapy in a delicate matter 
not an antibiotic * not a nitrofuran 


fe 


inedema of pregnancy 
“gratifying relief... 

in all patients... 
treated with 


increased potency—without corresponding increase in side effects 


Page 44 Am. J. Obst. & Gynec, 
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HYDROCHLOROTHIAZIDE 
& 


Ford, Ralph V.: Southern Med. Jl. 52: 40,( Jan.) 1959 


“Hydrochlorothiazide was given 
to patients with edema (mild to 
moderate) of varied etiology...” 
“There were...5 women in the 
third trimester of pregnancy.” In 
these patients the cumulative 
weight loss was 2 pounds after 
seven days of therapy and 4. 
pounds after twenty-one days. 
Gratifying relief of edema was 


observed in all patients. 


DOSAGE: One or two 50 mg. tablets HYDRODIURIL once or 
twice a day, depending upon the condition and indi- 
vidual patient response. 


SUPPLIED: 25 mg. and 50 mg. scored tablets HYDRODIURIL 
(Hydrochlorothiazide) in bottles of 100 and 1,000. 


HYDRODIURIL is a trademark of Merck & Co., INC. 


Additional information on HYDRODIURIL is available to the 
physician on request. ©1960 Merck & Co., INC. 


MERCK SHARP & DOHME 
Division of Merck & Co., Inc. Philadelphia 1, Pa. 
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Helps you 
take the misery out of menopause 


as hormones alone often don’t do 4 


Fast-acting Milprem directly relieves 


both emotional dread and estrogen deficiency 


Dosage: One Milprem tablet t.i.d. in 21-day courses Many physicians find that estrogen therapy is 
with one-week rest periods; during the rest h ‘ . . 
periods, Miltown alone can sustain the patient. not enough for the woman who is also filled 2 
with anxiety by her menopause. Her emotional a 
Composition: Miltown (meprobamate) + conjugated dread may make her so miserable that it aa 
estrogens (equine). 
Supplied: Milprem-400, each coated pink tablet becomes a real clinical problem. i 
contains 400 mg. Miltown and 0.4 mg. conjugated rae " oR 
estrogens (equine). Milprem-200, each coated This 1s where Milprem helps you so much. It ' Ma 
old-rose tablet contains 200 mg. Miltown calms the woman’s anxiety and tension; pre- 
and 0.4 mg. conjugated estrogens (equine). 
Both potencies in bottles of 60. vents moody ups and downs; relieves her A 
Literature and samples on request. insomnia and headache. At the same time, it ae 


checks hot flushes by replacing lost estrogens. 
The patient feels better than she did on estrogen 
therapy alone. And your counsel and your 


® 
assurances can now help her make her 
] pr elm adjustment much faster. 
(Miltown® plus natural estrogens) e 
cmP-1308 Wy WALLACE LABORATORIES / New Brunswick, N. J. 
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‘in rectal inflammation: 
topical hydrocortisone 
brings objective improvement 


dramatic decrease in bleeding, discharge, tenesmus ... 
visible mucosal repair 


. More than 90 per cent of 37 patients with radiation proctitis showed pronounced 
7 improvement when treated topically with hydrocortisone.’ In nonspecific proctitis 
: with bleeding and ulceration, 1 to 3 weeks of 7 hydrocortisone therapy pro- 
duced marked relief or complete remission.” 


Because rectal absorption of hydrocortisone is minimal,’ easy-to-use Cort-DoME 
Suppositories, while exerting potent local anti-inflammatory action, are virtually 
free of unwanted systemic corticosteroid effects...require no special precautions, 
SS except in the presence of rectal infection. 


C ORT- D OM ; 


| high potency hydrocortisone in AciD MANTLE® vehicle pH 5.4 


bleedi diarrhea duration positories furth er symptoms. 
a sige = Treatment discontinued at this time. 


Indicated in postirradiation (factitial) proctitis; nonspecific proctitis; chemical and 
medicinal proctitis; as an adjunct in treatment of chronic ulcerative colitis; cryptitis; 
other inflammatory conditions.of anorectum. 

Available in boxes of 12. Each foil-wrapped suppository contains 25 mg. hydrocortisone 
alcohol in a nonirritating Acid MaNnTLE® vehicle. 

1. —" B. J.: Connecticut State M. J. 20:857, 1956. 2. Kaplan, B. J.: Personal communication. 


DOME CHEMICALS ING. 125 West End Ave.,.New York 23, N. Y. 


Los Angeles » Montreal 


April, 1960 
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NEW AND EXCLUSIVE 


FOR SUSTAINED 
TRANQUILIZATION 


MILTOWN’" (meprobamate) now available 


in 400 mg. continuous release capsules as 


Meprospan-400 


fe JUST ONE CAPSULE 
LASTS ALL DAY 


HIGHER POTENCY 
FOR GREATER CONVENIENCE 


®@ relieves both mental and muscular tension 
without causing depression 


@ does not impair mental efficiency, motor 
control, or normal behavior 


Usual dosage: One capsule at breakfast, 2 
one capsule with evening meal A 

Available: Meprospan-400, each blue capsule contains : 
400 mg. Miltown (meprobamate) 2 

Meprospan-200, each yellow capsule contains me 

200 mg. Miltown (meprobamate) ss 

Both potencies in bottles of 30. E 

WALLACE LABORATORIES , New Brunswick, N. 7. 

CME-8427 
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NOW...IN CERVICITIS 
VAGINITIS 


stop the torment. a the cause 


é 


iin all the proven effectiveness of AVC Improved 
Cream in a completely new suppository form. The 
gelatin capsule disintegrates in 8-10 minutes; the 
AVC then spreads rapidly. 


have proved effective in a wide variety of vaginal 
conditions."”*"’* The “CURE” rate with AVC Improved 
is consistently high.?**" Irritation and itching are 
relieved, discharge and odor are eliminated and the 
causative pathogens destroyed. 


AY (suppositories 


may be cones in the purse or pocket. They are ideal 
for use away from home, at work or while travelling. 
Easily inserted with or without applicator. Appear- 
ance and touch, not greasy or sticky, encourage 


new 
effectiveness 


new / 


patient cooperation and acceptance. 
af Administration: One suppository inserted intravagi- 


nally, twice daily. 
Supplied: Box of 12 suppositories with applicator. 


References: 1. Peikes, I. L.: Journal-Lancet 79:368, 1959. 2. Cacciarelli, R. A.: J. M. Soc. New Jersey 46:87, 1949. 
3. Cortese, J. T.: Clin. Med. 2:45, 1955. 4. Dill, L. V., and Martin, S. S.: M. Ann. District of Columbia 17:389, 1948. 
5. Hensel, H. A.: Postgrad. Med. 8:293, 1950. 6. Angelucci, H. M.: Am. J. Obst. & Gynec. 50:336, 1945. 7. Cicalese, G.: 
Personal communication. 8. Horoschak, A., and Horoschak, S.: J. M. Soc. New Jersey 43:92, 1946. 9. Crisp, W. E.: 
Personal communication. 10. Parks, J.: M. Ann. District of Columbia 12:175, 1943. 11. Kroger, W. S.: Personal 
communication. 12. Peikes, |. L.: In press. 
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ferronor 


(brand of ferroglycine sulfate 


Ferronord is so wel tolerated that it may be given between meal 4 
This is a great a wantage—for two reasons. It saves the “iron- 
intolerant” patient the misery of gastric irritation, cramps and © 
the other usual | r | side effects. And the between-meal adminis- © 
tration of Fr ron rd means greater utilization of this iron therapy 
re 1s. oss interference with its gastric absorption. For 9 : 
your patients, these advantages are simply attained because & 
Ferronord is as easy to prescribe as it is for patients to tolerate. 


J 


ferronord 


solves the old problems of oral iron therapy 


Previous problem: Ferronord solution: 


Oral forms didn’t give 5 times greater absorption 


high enough absorption 


than ferrous sulfate’ 


Older oral forms too slow 
in eliciting response 


Elevates serum iron in 3 hours;' 
maximum reticulocyte response 
in 5 to 9 days? 


Older oral forms produced gastric 
upset, nausea, flatulence, 
constipation, etc., unless given 
with meals. But meals 


99 


Side effects “extremely rare”; 
95-98% of patients previously 
intolerant are Ferronord- 


interfere with iron absorption. tolerant.’ 


Bibliography: 1. Feldman, H. S., and 
Clancy, J. B.: Geriatrics 13:517 (Aug.) 
1958. 2. Pomeranze, J., and Gadek, R. J.: 
New England J. Med. 257:73 (July 11) 
1957. 3. Clancy, J.B.: Am. Pract. & Digest 
Treat. 8:1948 (Dec.) 1957. 


Ferronord® — brand of ferroglycine sulfate complex, 
U.S. Patent No. 2877263 


DOSAGE SCHEDULE 

For prophylaxis (as in pregnancy) 

1-2 Ferronord Tablets (or 1-2 cc. Liquid) 
o.d. or b.i.d. 


For mild to moderate anemias 
1 Ferronord Tablet (or 1 cc. Liquid) t.i.d. 


For severe anemias 
2 Ferronord Tablets (or 2 cc. Liquid) t.i.d. 


SUPPLY: Tablets, bottles of 100; Liquid, 60 cc. 
bottles with calibrated droppers. Each tablet 
(or cc.) contains 40 mg. of elemental iron. 


NORDSON 
PHARMACEUTICAL 
LABORATORIES, INC. 
Irvington, New Jersey 
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courses of treatment* and still negligible 
development of bacterial resistance with 


FURADANTIN 


in genitourinary tract infections 


ASLEIS A 


3 
the Kuinevs 
| 
4 
“CONSERVATIVE TIMATE BASED ON THE CLINICAL USE OF FURADANTIN T*°' "7° “ND ORAL SUSPENSION SINCE 1953, 


“The future of antimicrobial therapy may well rest with 


antibacterial chemicals more than with antibiotics,’’! | 


FURADANTIN 


brand of nitrofurantoin 


*,,.may be unique as a wide-spectrum antimicrobial agent 


that... does not invoke resistant mutants.’’ 2 


SENSITIVE STRAINS: PREREQUISITE TO SUCCESSFUL THERAPY 


OVER-ALL RESPONSE OF GRAM-NEGATIVE BACTERIA TO ANTIMICROBIAL DRUGS? 


No. organisms No. sensitive No. moderately No. resistant 
tested (%) resistant (%) (%) 

Nitrofurantoin 1730 1074 (62.1%) - 656 (37.9%) 
Tetracycline 2879 1000 (34.7%) 434 (15.1%) 1445 (50.2%) 
Chloramphenicol 2879 1268 (44.0%) 725 (25.2%) 886 (30.8%) 
Streptomycin 2879 943 (32.8%) 368 (12.8%) 1568 (54.4%) 
Sulfisoxazole 1730 452 (26.1%) - 1278 (73.9%) 
“In order of decreasing effectiveness, the activity of the drugs against gram-negative organ- 
isms was as follows: nitrofurantoin, chloramphenicol, tetracycline, streptomycin, and sul- 
fisoxazole.” 
OVER-ALL RESPONSE OF GRAM-POSITIVE BACTERIA TO ANTIMICROBIAL DRUGS? 

No. organisms No. sensitive No. moderately No. resistant 

tested (%) resistant (%) (%) 

Nitrofurantoin 320 289 (90.3%) - $1 ( 9.7%) 
Penicillin 2353 515 (21.9%) 308 (12.9%) 1535 (65.2%) 
Erythromycin 2353 1633 (69.4%) 308 (13.1%) 412 (17.5%) 
Tetracycline 2353 987 (41.9%) 673 (28.6%) 693 (29.5%) 
Chloramphenicol 1939 1593 (82.2%) 242 (12.5%) 104 ( 5.3%) 
Sulfisoxazole 303 25 ( 8.3%) - 278 (91.7%) 
“For the gram-positive organisms, the order of decreasing effectiveness was: nitrofurantoin, 
chloramphenicol, erythromycin, tetracycline, penicillin, and sulfisoxazole, although rela- 
tively few strains were tested against the first and last drugs.” 


Available as Tablets, 50 and 100 mg.; Oral Suspension, 25 mg. per 5 cc. tsp. 


References: 1. Seneca, H., and Lattimer, J. K.: A.M.A. Arch. Path. 64:481, 1957. 2. Waisbren, B. A., and 
Crowley, W.: A.M.A. Arch. Int. M. 95:658, 1955. 3. Metzger, W. I.: Antibiotics Annual 1958-1959, edited by 
H. Welch and F. Marti-Ibanez, New York, Medical Encyclopedia, Inc., 1959, pp. 966-971. 


NITROFURANS—a unique class of antimicrobials—neither antibiotics nor sulfonamides 
EATON LABORATORIES, NORWICH, NEW YORK 


just as savings—not pocket money— 
insure financial solvency... 


$0 iron reserves—not hemoglobin— 
insure physiologic solvency 


“Anemia from iron deficiency occurs only when the iron reserves are completely depleted.” 
“,..iron therapy should provide iron for hemoglobin repair and in addition provide iron for 
storage.”? 

IMFERON raises hemoglobin levels and rebuilds iron reservés quickly, safely, surely.23 Precise 
dosage can be computed easily for each iron-deficient patient. (See table in package insert.) 


(1) Holly, R. G.: Postgrad. Med. 26:418, 1959. (2) Evans, L. A. J., in Wallerstein, R. O., and Mettier, S. R.; Iron in Clinical 
Medicine, Berkeley, Univ. California Press, 1958, p. 170. (3) Schwartz, L.; Greenwald, J. C., and Tendler, D.: Am. J. Obst. 


& Gynec. 75:829, 1958. 


Intramuscular Iron-Dextran Complex 


LAKESIDE LABORATORIES, INC. 


MILWAUKEE 1, WISCONSIN 63960 
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With Cervilaxin, the 1st stage remaining after 
3.5 em. cervical dilatation was found to be 43% 


to 51% shorter than with oxytocin alone...’ 


“A number of our colleagues have insisted that (oxytocin) drip 
alone is adequate to produce these results. Our experience has con- 
vinced them that with the combined use of (oxytocin) and Cervilaxin, 
the remainder of the first stage, beyond an average of about 3.5 cm. 
dilatation is 48% to 51% less than with (oxytocin) alone.’ 


CERVILAXIN® the highly purified, standardized preparation of relaxin—‘‘third hormone 
of pregnancy’’—is indeed “‘a worthwhile adjunct to the medical induction of labor. . .’ 


Given by intravenous drip, alone or with oxytoein, early in spontaneous or induced labor 
at term, CERVILAXIN acts physiologically and safely. It (1) softens the cervix, (2) eases 
delivery, by softening cervical and perineal tissues, and (8) avoids birth injuries, by 
diminishing cervical and perineal resistance to the expulsive forces of labor. In faet it 
makes the use of oxytocin safer as well as more efficient. 


CERVILAXIN is supplied in 2-ml. vials containing 20 mg./ml., with detailed instructions 
for administration by intravenous drip. 


References: 1. Rothman, E., Bentley, W.G., and Floyd, W.S.: Am. J. Obst. & Gynec. 78:38, 1959. 2. Stone, 
M.L., Sedlis, A., and Zuckerman, M.: ibid. 76:544, 1958. 3. Sands, R.X.: Canad. M.A.J. 78:935, 1958. 


Products of THE NATIONAL DRUG COMPANY 


Original 
Research Philadelphia 44, Pa. 
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BIPHETAMINE’ 


A ‘STRASIONIC’ RELEASE ANORETIC RESIN 


FOR THE 
“SEDENTARY” OVEREATER... 


BIPHETAMINE ‘20’ 
(20 mg.) 


BIPHETAMINE ‘12”2" BIPHETAMINE ‘7’2’ 


(12.5 mg.) (7.5 mg.) 


Each capsule of each strength contains equal 
parts of d-amphetamine and dl-amphetamine 
as cation exchange resin complexes of 
sulfonated polystyrene. 


Single Capsule Daily Dose 10 to 14 hours before retiring 


IONAMIN 


A ‘STRASIONIC’ ANORETIC RESIN 


FOR THE 
“ACTIVE” OVEREATER... 


IONAMIN‘3O’ IONAMIN ‘18’ i 


(30 mg.) (15 mg.) om 
Each capsule of each strength contains §@ Hua tH I 
phenyl-tert.-butylamine as a cation exchange ~ ; 2 
resin complex of sulfonated polystyrene. ~ 


Single Capsule Daily Dose 10 to 14 hours before retiring 


STRASENBURGH 
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Hours between first 
No. of dose of Cozyme 
Patients and return of 
bowel activity 


Nonsurgical 
Uncomplicated OB delivery 22 4to 12 
Surgical 
Ovarian cyst 12 to 18 
Multiple fibroids 20 
Chronic salpingitis 18 
Ectopic pregnancy 18 to 24 
Low transverse 
Caesarean section 32 to 48 
Appendectomies 


during pregnancy 32 to 48 
Panhysterectomy 48 to 55 


(Chart adapted from Wager, H. P., et a/.*) 


Supplied: COZYME in 10 ml. multiple dose vials containing 250 mg. 
per ml. of d-pantothenyl alcohol with 0.45% Phenol as preservative, 


COZYME 2 ml. single dose vial containing 250 mg. per ml. of d-panto- 
thenyl alcohol. 25 vials per carton. 
*Wager, H. P., and Melosh, W. D.: West. J. Surg., 67:280.282 (Sept.-Oct.) 1959. 


TRAVENOL LABORATORIES, INC. Morton Grove, Ill. 


April, 1960 


“a much smoother post- 
natal and postsurgical 
course...In 91 per cent of 
all patients, bowel func- 
tion was manifest four to 
48 hours after the initial 
dose of d-pantothenyl al- 


cohol (COZYME)’™ Due to 
the increased metabolic rate the 
maternal body requires addi- 
tional B vitamins to which pan- 
tothenic acid belongs. COZYME 
supplies the active molecular 
component of coenzyme A— 
pantothenic acid—which is 
essential in the formation of 
acetylcholine, the chemical 
mediator of nerve impulse trans- 
mission that governs intestinal 
motility. 


in the postpartum patient 


COZYME 


(d-pantothenyl alcohol, Travenol) 
effectively prevents and 
corrects abdominal distention 
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Fach of the babies pictured on this page 
was borne by a mother with a documented 
previous history of true habitual abor- 
tion, who was treated with DELALUTIN 
during the pregnancy leading to this birth 


LIVING PROOF OF FETAL SALVAGE WITH 


DELALU LIN 


SQUIBB HYDROXYPROGESTERONE CAPROATE Improved Progestational Therapy 


Garden City, N. Y. 
Denver, Colo. 


Lincolnwood, Ill. 


Denver, Colo. 


Skokie, Ill. No. Massapequa, L. I., N. Y. 


Roselle, Ill. Seaford, N. Y. Hartford, Conn. East Williston, N. Y. Norwich, Vt. 


DELALUTIN offers these advantages over other progestational a 


* long-acting sustained therapy « more effective in producing and maintaining a 
completely matured secretory endometrium « no androgenic effect * more concen- 
trated solution requiring injection of less vehicle * unusually well-tolerated, even in 
large doses « fewer injections required * low viscosity makes administration easy 


Complete information on administration and dosage is supplied in the package insert 


Supply: Vials of 2 and 10 cc., each containing 125 mg. of lhydroxyprogesterone caproate in benzyl 
benzoate and sesame oil. 


SQUIBB | vy ay Squibb Quality — The Priceless Ingredient 


‘pevacutin’® 1S A SQUIBB TRADEMARK 
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women of childbearing age... 
and growing children... 

are 

depleting their 


reserves 
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LIVITAMIN 


* ... the preferred 


e * hematinic 


*Keith, J.H.: Utilization and Toxicity of Peptonized l!ron and Ferrous 
Sulfate, Am. J. Clin. Nutrition 1:35 (Jan.-Feb., 1957). 


THE S. E. EWE ASSENGILL COMPANY « New York Kansas city Son Francis 
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case profile no. 3347* 4 35-year-old 
\ | housewife had a history of severe dysmenor- 
: ae rhea and premenstrual tension: Menarche, age 
14; gravida II, Para I; menstrual cycle, fairly 
Vw ave: regular; pelvic examination, essentially nega- 
tive results. The patient suffered from severe 
2 tension and irritability for from two to seven 
a Pig days before and during menstruation. Cramps 
V QO were experienced during all three days of the 
menstrual periods. The analgesics provided 
limited symptomatic relief. 
6 417) S Trancopal, 200 mg. t.i.d., was prescribed 
ld 1e _Uk for the dysmenorrhea. Result: Relief 
of severe cramping and accompanying 
irritability. Because of these excellent 
W ith results Trancopal was prescribed for 
i premenstrual tension. Result: Excel- 
lent response. This patient has remained 


(lysmenorrhea 


months and no adverse effects have been 


noted. 
+f . : Indications—Musculoskeletal: Low back 
( ) | e | | if nN pif . pain (lumbago, sacroiliac pain, ete.) ; neck 
pain (torticollis); bursitis; rheumatoid 
: arthritis; osteoarthritis; dise syndrome; 
aw 4 | fibrositis; ankle sprain; tennis elbow; myo- 
( ) nol sitis; postoperative muscle spasm. Psy- 
chogenic: Anxiety and tension states; 
| dysmenorrhea; premenstrual tension ; 


Dosage: 100 or 200 mg. orally three or 
four times daily. Relief of symptoms 


- - 4 ; oceurs in fifteen to thirty minutes and 
\W } Pr VO | | lasts from four to six hours. 


How Supplied: Now available in 


6 . TV asthma; angina pectoris; alcoholism. 
ACULVI | 


two strengths. Trancopal Caplets®, 


100 mg. (peach colored, scored), 
) | SCI ) € bottles of 100. New Strength— 
SS Trancopal Caplets, 200 mg. 


(green colored, scored), bot- 
tles of 100. 


NEW YORK 18, N.Y. 


*Clinical Report on file at the Department of 
Medical pecan Winthtop pp ot Trancopal (brand of chlormezanone) and Caplets, trademarks reg. U.S. Pat. Off. 
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confirmed in clinical study: 


MAXIMUM DIURETIC EFFECT 
WITH MINIMUM TOXICITY IN 


LONG-TERM EDEMA THERAPY 
 ORETIC 


Hydrochlorothiazide, Abbott) 


a potent means when the end is diuresis 
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m many cases 
ORETIC 


ermits relaxation 


Studying ORETIC, which they describe as “. . . a significant ad- 
vance in development of diuretic agents of greater potency without 
increasing toxicity...” the investigators tested, among other prop- 
erties of the compound, its clinical efficiency in long-term treat- 
ment of various edematous conditions. 

Twenty patients were studied: eleven cardiacs, 3 nephrotics, 2 
cirrhotics, 2 pregnancies (third trimester) and 2 ‘‘steroid’’ edema- 
tous patients. 

Drug was given in 50-mg. dosages, daily for ninety days. Ob- 
servations were made in the control state, and on the seventh, 
twenty-first and ninetieth days. Results were computed for body 
weight, serum electrolytes, blood urea, nitrogen and hematocrit: 


CLINICAL RESPONSES TO ORETIC IN VARIOUS EDEMATOUS STATES 
(Average Values for Each Group, Dose of 50 mg. daily) 


Cumulative 
Weight Serum (mEq/L) 


Type of |§ Number Loss WNa K co, 
Edema of pits. Period (/bs.) CP.* 


Cardiac 11 Control ; 27 
Day 7 
Day 21 ; 30 
Day 90 30 


Control 
Day 7 
Day 21 
Day 90 


Cirrhotic Control 
Day 7 
Day 21 
Day 90 


Pregnancy Control 
Day 7 
Day 21 
“Steroid” Control 
Day 7. 
Day 21 
Day 90 9 


*Co2CP—Carbon Dioxide combining power 


288 
© 


93 
91 
90. 
90 
88 
86 
85 
84 
06 
02 
99 
94 
89 
87 
88 


THE INVESTIGATORS SAID: 

“The drug was effective in the therapy of edema, regardless of 
etiology, as seen from the data . . . All the groups had significant 
weight loss with the greatest loss occurring in the nephrotic and 
cirrhotic groups: except for the relief of the edema in all the pa- 
tients observed, no other changes in clinical status were observed. 
Persistence of diuresis and the lack of additional toxic- 

ity in long term (90 days) therapy has been observed.” 


ORETIC, indicated for hypertension and edema, is sup- 


plied in 25- and 50-mg. tablets, bottles of 100 and 1000. 


Bibliographical Note: The study quoted has been published in the Sept., 1959, 
issue of Current Therapeutic Research, pp. 26-33. 


ORETIC—TRADEMARK FOR HYDROCHLOROTHIAZIDE, ABBOTT 


& 
, 
‘ 
Ci BUN 
mg%  HCT. 
Nephrotic 3 132 3.6 
5 128 3.5 
13 125 3.3 
19.5 127 3.3 
131 3.2 
130 2.7 
15 128 2.6 
20 128 2.7 
14442 
143 41 
142 44 
146 3.5 
145 3.3 
143 3.0 
[Ss 142 3.1 
ane rémen 
«ol rigi 
sodium, 
diets ¥ 
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Remarkably effective in the 
widest range of clinical applications 


FOR PAIN 


NUMORPHAN 


SUBCUT,, 1.M., AND RECTAL 


In a series' of 696 patients, NuMoRPHAN* relieved 
postoperative pain without causing general depres- 
sion. Nausea due to meperidine “was completely 
alleviated” by replacement with NumMorPHAN. 


“There can be little doubt of the efficacy of 
Numorphan for the control of pain...” 


“During this [two-year] period it has become the 
narcotic of choice for short-term preoperative or 
postoperative occasions.’”® 


1. McInnes, G. F.; Engler, H. S., and Saliba, N. R.: To be published. 
2. Samuels, M. L.; Stehlin, J. S.; Dale, S. C., and Howe, C. D.: South. 
M. J. 52:207, 1959. 3. Coblentz, A., and Bierman, H. R.: New Eng- 
land J. Med. 255:694, 1956. 
clinically tested for 5 years/ evalu- 
ated in 120 U.S. hospitals /over a 
quarter of a million doses given/ 


more than 25,000 patients treated 


For Literature on Numorphan, Write 


ENDO LABORATORIES 


Richmond Hill 18, New York 
*U. S. Pat. 2,806,033. 


Clinical 
indications for 


NUMORPHAN 


All conditions in 
which potent analgesia 


is required, such as: 


BEFORE AND 
AFTER SURGERY 


during labor 


gastrointestinal, renal, 
and biliary tract pain 


orthopedic manipulations 


severe burns and trauma 


neoplastic diseases 


coronary occlusion with 
myocardial infarction 


pleuritic pain 
tabetic crises 


radiculitis and other neurologic 
disorders 


Note: Because it possesses little or 
no cough-inhibiting effect, 
NuMorpPHAN is the drug of choice 
postoperatively for the patient who 


requires analgesia but must cough. 


Available in 1 and 2 ec. ampuls and 
10 cc. multiple-dose vials, 1.5 mg. 
/-14-hydroxydihydromorphinone 
hydrochloride per ce.; rectal sup- 
positories, 2 mg. and 5 mg. 


May be habit-forming. 
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for 


management of 
obstetrical procedures Ss 


@AMSCO “800” OBSTETRICAL TABLE 


, «so completely fresh in its design approach as to be truly revolutionary in its 
convenience and control for operative as well as perineal route delivery. 
@ narrow, flowing lines 
@ permanent or portable power base 
(or new Anesthesia Distribution base) 
fingertip controls 
@ retractable foot section 
e extendible 12” delivery shelf 
e ratchet type legholder sockets 
e flexible head and foot sections 
@ perineal opening for postpartum drainage 


AMERICAN 
@AMSCO C-22T5 OBSTETRICAL LIGHT 


. . So advanced in its suspension, positioning and optical system as to 


establish new standards for obstetrical illumination. 


World’s largest designer and 

manufacturer of Sterilizers, Surgical e absorbs heat-producing infrared rays 

Tables, Lights and e transmits natural, color-corrected light of the highest surgical quality 

related hospital equipment ever attained 

© Write for these two NEW, e travels smoothly, noiselessly over 5-foot extruded aluminum track 
fully illustrated brochures: e adaptable to all ceilings 

AMSCO OssrerricaL TABLES TC-224-R1 e dual control of light head . . . by circulating personnel 

AMSCO Hosprrat Licutinc LC-121-R1 or by obstetrician through patented sterilizable control handle 
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— prophylactic Urecholine’™ 
soon after surge 

prevents painful 

therapeutically 

rapidly facilitats turition, 
without subjecti patient 

to the discomfor 

of catheterizatio 


F 
Al 


“AFTER SURGERY AND CHILDBIR 


_HELPS CONTROL URINARY RE 
PHYSIOLOGICALLY 


— prophylactic and therapeutic 
use of echoline’ makes 
availabi aluable nursing 


holine’ eliminates the 
infection 
follows 
entation, time ther pur posés.— 


supplied: 5 mg. and 10 mg. tablets, bottles of 100. 1-cc. ampuls containing 5 mg. 


tional information, write Professional Services, Merck Sharp & Dohme, West Point, Pa. 


SA CO., 1868, 


% MERCK SHARP & DOHME 
ee » DIVISION OF MERCK & CO., INc., PHILADEL! 
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antibiotic 


oleration 


reduction in incidence and/or sever- 
ity of gastrointestinal side effects 
may be attributed to the far lower 
DECLOMYCIN = milligram intake 
(per capsule \ 


(1-3) 


and per day) 


1. Finland, M.; Hirsch, H. A., and Kunin, C. 
M.: Observations on Demethylchlortetracyc- 
line. Presented at Seventh Annual Antibio- 
tics Symposium, Washington, D. C., Novem- 
ber 5, 1959. 2. Hirsch, H. A.; Kunin, C. M., 
and Finland, M.: Demethylchlortetracycline 
—A New and More Stable Tetracycline Anti- 
biotic That Yields Greater and More Sus- 
tained Antibacterial Activity. Miinchen. 
med. Wchschr. To be published. 3. Lichter, 
E.A., and Sobel, S.: The Distribution of Oral 
Demethylchlortetracycline in Healthy Vol- 
unteers and in Patients Under Treatment 
for Various Infections. To be published. 


Capsules, 150 mg.—Pediatric Drops, 60 
mg./cc.—Oral Suspension, 75 mg./5 cc. tsp. 


GREATER ACTIVITY...FAR LESS ANTIBIOTIC...UNRELENTING-PEAK CONTROL...‘‘EXTRA-DAY” PROTECTION AGAINST RELAPSE 
Gi LEDERLE LABORATORIES, a Division of AMERICAN CYANAMID COMPANY, Pearl River, N.Y. 
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GENTIA-JE 


CURES ARE QUICKER Gentia-jel’s unsurpassed 
monilia-killing power results in quicker cures and 
less recurrence. IMMEDIATE RELIEF This 
soothing jel provides fast, gratifying relief of vulvar 
itching and burning... destroys fungi and bacteria. 
COMPLETE COVERAGE Gentia-jel disperses 
completely over vaginal and cervical mucosa, 
penetrates into all folds and bathes the vulvar labia. 
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WHY WAIT UNTIL OTHER THERAPIES FAIL... 
START YOUR PATIENTS WITH GENTIA-JEL 
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lifesaving technique 


for the unbom 4 


includes high citrus intake 


Abortion-prone mothers deliver live babies 
in nearly 9 out of 10 pregnancies 


Reporting on 134 pregnancies in 100 habitual abortion 
patients, Javert* describes a management program that 
resulted in live deliveries in all but 16 pregnancies. 

The previous 95.2 per cent rate of spontaneous abortions 
was reduced to 11.9 per cent by his comprehensive regimen 
which includes a high citrus intake (supplying up to 

350 mg. of vitamin C daily), supplemented by 150 mg. of 
ascorbic acid and 5 mg. of vitamin K daily. Javert believes 
these antihemorrhagic vitamins “serve as a ‘never-leak’ 

. .. keeping physiologic decidual hemorrhage from 
becoming pathologic.” 


or or 
28 oz. orange or 4 grapefruit 3g grapefrult 
grapefruit juice 2 oranges 1 orange 

2 tangerines 16 oz. orange juice 


Lakeland, Florida 


*Javert, C. T.: Obst. & Gynec. 3:420, 1954; Cf. Greenblatt, 


April, 1960 
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in constipation during 
pregnancy and postpartum 


KONDREMUL 


micromulsion bowel regulator Patch 


a move in the right direction 


The gentle, predictable action of KONDREMUL 
provides a safe, effective approach to the 
problem of constipation during pregnancy 

and postpartum. KONDREMUL establishes 
regularity without danger of laxative 
habituation . . . induces soft, easily evacuated 
stools to avoid strain and injury to 
hemorrhoids or anal fissures. In postpartum 
patients; KONDREMUL obviates the need 


for enemas. 


KONDREMUL, the delicious micromulsive 
mineral oil encapsulated in Irish Moss, leaves 
no oily aftertaste and mixes readily with hot 
or cold beverages. KONDREMUL does not 
interfere with vitamin absorption. 


Available in 3 forms 

KONDREMUL Plain 

KONDREMUL with Cascara 
KONDREMUL with Phenolphthalein 


Write today for a free supply of 
‘‘A Guide to Normal Bowel Func- 
tion.’’ The pamphlet offers sug- 
gestions to patients to help them 
coopérate with therapy and thus 
help themselves maintain normal 
bowel function. 


Smith, Miller & Patch, Inc. 


FINE PHARMACEUTICALS ° 902 BROADWAY ,N. Y. 10 
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90% of anxious, agitated and apathetic 
Office patients calmed without drowsiness 


and with normal drive restored... 
on one or two 0.25 mg. tablets b.i.d.: 


Fluphenazine dihydrochloride 


m In 608 patients with anxiety and 
anxiety-induced fatigue or depression, 
PERMITIL, administered in small daily 


@ Patients become calm without being 
drowsy and normal drive is restored. 
@ Onset of action is rapid; effect is pro- 


doses of 0.5 mg. to 1 mg., produced 
significant improvement in 90%.* 

@ PERMITIL is virtually free from side 
effects at recommended dosage levels. 


How to Prescribe PERMITIL: The lowest dose of Permitit that will produce 
the desired clinical effect should be used. The recommended dose for most adults 
is one 0.25 mg. tablet twice a day (taken morning and afternoon). Increase to two 
0.25 mg. tablets twice a day if required. Total daily dosage in excess of 1 mg. should 
be employed only in patients with relatively severe symptoms which are uncon- 
trolled at lower dosage. In such patients, the total daily dose may be increased toa 
maximum of 2 mg., given in divided amounts. Complete information concerning 
the use of PERMITIL is available on request. 


Supplied: Tablets, 0.25 mg., bottles of 50 and 500. 


*Recent compilation of case reports received by the Medical Department, White Laboratories, Inc, 


WHITE LABORATORIES, INC., Kenilworth, New Jersey 


longed. M@ PeERmiTIL does not poten- 
tiate barbiturates or non-barbiturate 
sedatives and can be used with impunity 
with such agents. 
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ACULIN 


VAGINAL TABLETS 


for your 
obstetrical 
and 
gynecological 
patient 


FUNGICIDAL ... BACTERICIDAL ... PROTOZOICIDAL COMPREHENSIVE 
TREATMENT OF VAGINAL INFESTATION. 

A single BACULIN vaginal tablet generally destroys the causes 
vaginitis, namely Trichomonas V aginalis, Candida Albicans, 
and non-specific organisms. Prescribe BACULIN vaginal tablets in 
your next case of non-venereal vaginitis. | 


ANTINAUSEANT, ANTIEMETIC — BAN NAUSEA AND VOMITING OF PREGNAN® 
«+. SAFELY ... EFFECTIVELY . . . ECONOMICALLY. 

Just prescribe BANAUSEA tablets, one upon arising and one at 
bedtime. Turn your patients’ blue mornings pink with 
BANAUSEA tablets. 


TABLETS 


broad-spectrum antibiotic therapy 


with minimum risk of moniliasis 


COSA- 
TETRASTATIN 


glucosamine-potentiated tetracycline with nystatin 


particularly valuable antibiotic therapy for those patients 


susceptible to secondary fungal infections 


supplied: 
Cosa-Tetrastatin Capsules (pink & black) 
250 mg. Cosa-Tetracyn® plus 250,000 u. nystatin 


Cosa-Tetrastatin Oral Suspension (orange-pineapple 
flavor) 

2 oz. bottle, each tsp. (5 cc.) contains 125 mg. Cosa- 
Tetracyn® plus 125,000 u. nystatin 


\ Pfizer Science for the world’s well-being™ 


PFIZER LABORATORIES Division, Chas. Pfizer & Co., Inc. 
Brooklyn 6, N.Y. 


April, 1960 
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announcing a new product... 
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MAXIMAL ABSORPTION Acid stable, ex- 
tremely soluble. MAXIPEN is rapidly ab- 
sorbed from the gastrointestinal tract. 


MAXIMAL BLOOD LEVELS Substantially 
higher than potassium penicillin V 
(higher levels than with intramuscular 
proeaine penicillin G). You get injection 
levels with a tablet. 


COMPARATIVE ORAL SERUM LEVELS* 
Fasting and Non-Fasting States / 250 Mg. Dose 


35 
Maxipen, Fast 
30 Maxipen, Non-Fast 
2 penicillin V potassium. Fast 
penicillin V potassium, Non-Fast 
25 


AVERAGE SERUM LEVELS Meg./Ml. 


*Based on 3294 individual serum antibiotic determinations. 
Complete details on request. 


MAXIMAL FLEXIBILITY May be admin- 
istered without regard to meals. How- 
ever, highest absorption is achieved 
when taken just before or between 
meals. 


April, 1960 


MAXIMAL ORAL INDICATIONS Indicated 
in infections caused by streptococci, 
pneumococci, susceptible staphylococci, 
and gonococci, including: 
pneumococcal impetigo 
pneumonia susceptible 
gonorrhea staphylococcal 
tonsillitis abscesses (with 
laryngitis indicated surgery) 
otitis media cellulitis 
streptococcal lymphangitis 
pharyngitis pyoderma 


Also prophylactically in secondary in- 
fections following tonsillectomy, dental 
extractions, other surgical procedures. 


Dosage: For moderately severe conditions, 
125 to 250 mg. three times daily. For more 
severe conditions, 500 mg. as often as every 
four hours around the clock. 


Note: To date, MAXIPEN has not shown less 
allergic reactions than older oral penicil- 
lins. Usual precautions regarding adminis- 
tration should be observed. 

Supplied: MAXIPEN TABLETS, scored, 125 mg. 
(200,000 units) bottles of 36; 250 mg. 
(400,000 units) bottles of 24 and 100. 
MAXIPEN FOR ORAL SOLUTION; reconstituted 
each 5 cc. contains 125 mg., in 60 cc. bottles. 


Triumph of Man Over Molecule 
Designed by Pfizer for Maximal Benefit 


New York 17, N.Y. 

J. B. Roerig and Company 

Division, Chas. Pfizer & Co., Inc. 
Science for the World’s Well-Being™ 
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NATALINS COMPREHENSIVE 


Vitamins and minerals, Mead Johnson t a b | ets 
for the generous protection they provide 


Natalins Comprehensive tablets have been (40 mg. per tablet), ascorbic acid (100 mg. per tablet), 
specially formulated to help correct possible and calcium (250 mg, per tablet), Natalins 

vitamin and mineral deficiencies in the multipara. Comprehensive also provides nine other 

It naturally follows that this formulation will significant vitamins and minerals. 

be more than adequate for the primigravida Recommended dosage is only 

as well. Supplying generous amounts of iron one tablet daily. 


\ Mead Johnson 


Symbol of service in medicine 
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the aesthetic answer when her problem 
involves menstrual protection... 
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PERSONAL PRODUCTS CORPORATION 
Box S6OOB Milltown, New Jersey 


Please send me: 
“Essence of Womanhood” copies 
A free box of Modess Tampons [[] Super [j Regular [j Junior 
Dr. 
Specialty 


+... anew 36-pa 
ooklet saves yo 
me by answerit 
your patients’ que: 
tions about menstrug 
hygiene problen 
and other aspects” 


| their lives as wo 


Edited by physics’ 


—easy to understan 


—anatomically corret 
| illustrations. 


among 
the 


contents: 


The Reproductive System 
Menstruation 


+ Pregnancy 


Brest Self-Examination 


Difficulties During Menstruation 


Modess Tampons 


PERSONAL PRODUCTS CORPORATION 


Milltown, New Jersey 


a Company 


A service to the medical profession by the makers of 
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in every type of surgery 


“PREMARIN” 


ru | | the physiologic hemostat 


The definite value of “PREMARIN” INTRAVENOUS 
in clearing the operative field, minimizing 
blood loss, and preventing postoperative 

hemorrhage is being consistently reported in 

patients undergoing ophthalmologic, EENT, 
Ob.-Gyn., urologic, and oral surgery.? ane wide 
range of application for ‘“‘PREMARIN’’ INTRAVENOUS 
also includes spontaneous hemorrhage 
(epistaxis, gastrointestinal bleeding, etc.) as well 
_as bleeding during and after surgery. 


Over 1,000,000 injections have been given to date 
without a single report of toxicity. 


‘“PREMARINe INTRAVENOUS (Conjugated estrogens, 
equine) is supplied in packages containing one 
‘“Secule’’® providing 20 mg., and one 5 cc. vial 
sterile diluent with 0.5% phenol U.S.P. 
(Dosage may be administered intramuscularly 
to small children.)- 


1. Johnson, J. F.: Paper presented at Symposium on Blood, Wayne 
State University, Detroit, Michigan, Jan. 18, 1957; cited in M. Science 
1:33 (Mar. 25) 1957; Proc. Soc. Exper. Biol. & Med. 94:92 

(Jan.) 1957. 2. Published and unpublished case reports, Ayerst 
Laboratories. 3. Rigg, J. P.: Digest Ophth. & Otolaryng. 20:28 

(Nov.) 1957. 4. Rigual, R.: Ibid., p. 3. 5. Servoss, H. M., and Shapiro, 
F.: Ibid., p. 10. 6. Menger, H. C.: J.A.M.A. 159:546 (Oct. 8) 1955. 


. AYERST LABORATORIES 
New York 16, N.Y. - Montreal, Canada 
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Premedication without respiratory 
or circulatory depression 


...and with 5 other advantages 


PHENERGAN Offers unmistakable aid to surgeon, anesthesiologist, and nurse. 
Proved in many thousands of patients, premedication with PHENERGAN curbs 
fear and excitement, prevents nausea and vomiting, facilitates anesthesia, reduces 
the requirement for depressant anesthetic and analgesic agents, and counteracts 
sensitivity reactions. All this without producing depression of the vital functions. 


INJECTION 


P Hi E N E R G A 


SYRUP 
Promethazine Hydrochloride, Wyeth SUPPOSITORIES 


Wyeth 


® 
Philadelphia 1, Pa. 
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IMPROVING ON NATURE dependable 


One of nature’s most abundant gifts, oil saje 
is of more value to man because he has economical 
processed it to meet his specific require- 
ments. In the treatment of hypothyroidism, 
Proloid, the only improved but complete 


thyroglobulin, offers similar evidence of 
man’s ingenuity in improving on nature. 


An exclusive double assay assures unvary- 
ing potency and a uniform clinical response 
from prescription to prescription. To re- 
store patients to a euthyroid state—safely 
and smoothly—specify Proloid. Three grains J 
of Proloid daily is the average dosage for > 

patients with mild forms of hypothyroidism. =i 


STANDARD OIL CO. (N. J.) PRO GP 01 


a oe m4 


new 
infant 
formula 


Enfamil 


nearer to mother’s milk’ 
in nutritional breadth 
and balance 


In a well controlled institutional study,? Enfamil 
was thoroughly tested in conjunction with three 
widely used infant formula products. The in- 
vestigators report: m= good weight gains m= soft 
stool consistency m normal stool frequency 


NEARER to mother’s milk ... in caloric distribution of protein, fat and 
carbohydrate 

NEARER to mother’s milk ...in vitamin pattern (plus more vitamin D added 
in accordance with NRC recommendations) 


NEARER to mother’s milk . .. in osmolar load 


ENFAMIL IS ALMOST IDENTICAL with mother’s milkin... 

e ratio of unsaturated to saturated fatty acids 

e absence of measurable curd tension... enhances digestibility 

Enfamil contains oleo and vegetable fats ... does not result in sour 
regurgitation 


1. Macy, I. -G.; Kelly, H. J., and Sloan, R. E.: With the Consultation of the Committee on Maternal and Child 
Feeding of the Food and Nutrition Board, National Research Council: The Composition of Milks, National 
Academy of Sciences, National Research Council, Publication 254, Revised 1953. 2. Brown, G. W.; Tuholski, J. M.; 
Sauer, L. W.; Minsk, L. D., and Rosenstern, I.: Evaluation of Prepared Milks in Infant Nutrition, Use of the 
Latin Square Technique. To be published. 


\ Mead Johnson 


Symbol of service in medicine 
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Preludin 


brand of phenmetrazine 
hydrochloride 


Through the potent appetite- 


suppressant action of Preludin, ~~ 


the success of anti-obesity 
treatment becomes more 
assured—adherence to diet 
becomes easier—discom fort 
from side reactions is unlikely. 


In Simple Obesity 

Preludin produces 2 to 5 times 
the weight loss achievable by 
dietary instruction alone.'-? 


in Pregnancy 

Weight gain is kept within 
bounds, without danger to 
either mother or fetus.* 


In Diabetes 
Insulin requirements are not 
increased; they may even 
decrease as weight is lost.* 


In Hypertension 

Preludin is well tolerated and 
blood pressure may even fall 
as weight is reduced.' 


Preludin® Endurets™™- 

(brand of phenmetrazine 
hydrochloride), prolonged- 
action tablets of 75 mg. for 
once daily administration; and 
scored, square, pink tablets 

of 25 mg. for b.i.d. or t.i.d. 
administration. 


Under license from 

C. H. Boehringer Sohn, 
Ingelheim 

References: 

(1) Barnes, R. H.: J.A.M.A. 
166:898, 1958. (2) Ressler, C.: 
J.A.M.A. 165:135, 1957. 

(3) Birnberg, C. H., and Abitbol, 
M. M.: Obst. & Gynec. 11:463, 
1958. (4) Robillard, R.: Canad. 
M.A.J. 76:938, 1957. 
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OINTMENT 


DESITIN 


ready for 
immediate use to 
soothe, protect, 
Stimulate 
healing in— 
WOUNDS 


BURNS 
ULCERS 


(decubitus, diabetic, varicose) 
lacerated, denuded, 
raw surface tissues 


EST 


DESrTIN| 


OW;TMENT | 


*complete report by bacteriologists on request. 


For samples of Desitin Ointment write... 


DESITIN CHEMICAL COMPANY 
812 Branch Avenue, Providence 4, R. |. 
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tense 
and 

Nervous 

patient 


relief comes fast and comfortably 


—does not produce autonomic side reactions 
—does not impair mental efficiency, motor 
control, or normal behavior. 


Usual Dosage: One or two 400 mg. tablets t.i.d. 


Supplied: 400 mg. scored tablets, 200 mg. sugar- 
coated tablets or as MEPROTABS* —400 mg. 
unmarked, coated tablets. 


Miltown 


meprobamate (Wallace) 


® 
Y Wi) WALLACE LABORATORIES / New Brunswick, N. J. 


CM-8284 


nec. April, 1960 Page 89 
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FOR Proven MENopAUSAL BENEFITS 


with extra relief from anxiety and tension 


The vast majority of meno- 
pausal women, especially 
on the first visit, are nerv- 
ous, apprehensive, and 
tense. PMB-200 or PMB- 
400 gives your patient the 
advantage of extra relief 
from anxiety and tension, 
particularly when the pa- 
tient is “high strung,” un- 
der prolonged emotional 
stress, or when psychogenic 
manifestations are acute. 


Proven menopausal bene- 
fits are confirmed by the 
wide clinical acceptance of 


“Premarin,” specifically 
for the relief of hot flushes 
and other symptoms of es- 
trogen deficiency, together 
with the well established 
tranquilizing efficacy of 
meprobamate. 


Two potencies to meet the 
needs of your patients: 


200 


“PREMARIN@ WITH MEPROBAMATE* 


PMB-200—Each tablet 
contains conjugated estro- 
gens equine (“Premarin”) 
0.4 mg., and 200 mg. of 
meprobamate. When 
greater tranquilization is 
necessary you can pre- 
scribe PMB-400 — Each 
tablet contains conjugated 
estrogens equine (‘‘Prem- 
arin’’) 0.4mg., and 400 mg. 
of meprobamate. Both 
potencies are available in 
bottles of 60 and 500. 

AYERST LABORATORIES 


NewYork16,N.Y.,Montreal,Canada 


$917 


*MEPROBAMATE, LICENSED UNDER U. S. PAT. NO. 2,724,720, 


Am. J. Obst. & Gynec. 
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*SMEPROBAMATE, LICENSED UNDER U. S. PAT. NO. 2,724,720, 
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Awe 
ystitis 
Responds 
Rapidly 
to Soothin g, 
Antiseptic 


URISED. 


Effective as individual therapy or as adjunctive medication in your regimen 


SIMPLE, ACUTE or CHRONIC infections of the PAIN RELIEF IS PROMPT SINCE URISED: 


urinary tract are safely treated with URISED*. e relaxes smooth muscle spasm, overcoming uri- 
In 50 geriatric cases (average age 7514 years) nary retention, e attacks infection with bacterio- 
Strauss reports! excellent to good results in static-spasmolytic actions, e effects results in 
72%. No drug reactions occurred during pro- either acid or alkaline media. 


longed therapy even though the majority of piysiclANS AND PATIENTS ARE INCREAS- 
cases suffered from some form of chronic car- i hg_y GRATIFIED BECAUSE URISED: 


diac, vascular or neurologic disease. 

e is safe, causes no undesirable reactions,  pre- 
New, additional evaluations confirm?:* these vents development of “resistant strains," e has no 
findings. contraindications, e IS ECONOMICAL. 

Each Urised tablet contains: atropine sulfate 1/2000 gr.; hyoscyamine 1/2000 gr.; 

gelsemium, methenamine, methylene blue, benzoic acid, salol. 
Rx URISED: Two Tablets, q.i.d. 

REFS.: 1. Strauss, B., Clinical Med., 4:307-310, 1957; 2. Marshall, W., Clin. Med., Mar., 1960; 8. Haas, J., Pers. Com. 


*For generous free 
treatment table sup- 
pliesofUrised start- 
ersamples, just mail 


the card with your BUSINESS REPLY CARD 


name and address 
on the reverse side. FIRST CLASS PERMIT NO. 9170, CHICAGO, ILL. 


CHICAGO PHARMACAL COMPANY 
5547 N. Ravenswood Ave. 


Uptown Station CHICAGO 40, ILL. =& 
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Pleased Menopausal Patients are 
Routine with Therap 


Estrogenic deficiencies and emotional 
disturbances are successfully managed 
with flexible, potent Estrosed. 


e Vasomotor instabilities respond to ethinyl estradiol, 
‘... one of the most potent estrogens known.”" 


e Nervousness and insomnia are quieted with reserpine, 
‘‘. . . useful chiefly for its psychotherapeutic sedative action 
in the symptomatic management of patients with anxiety 
or tension psychoneurosis .. 


Your results with Estrosed therapy will also be gratifying. 
Estrosed contains 0.01 mg. ethinyl estradiol and 0.1 mg. 
reserpine. 


Low Dosage —Economical Therapy 


Suggested dosage: one or two tablets once or twice daily for 
one week or until symptoms are controlled. For mainte- 
nance, one or two tablets daily or every other day. 


1. N.N.R., 1959, 515 2. Ibid, 376 


Chicago Pharmacal Co. OG-JRL 


5547 N. Ravenswood Ave. plies of ; 

Chicago 40, Ill. and Urised fot 
as “‘starter Wan 

Re: Please forward generous supplies of Urised [] Estrosed () ments fill esse 
return this 


CHICAGO 
PHARMAC 
COMPANY 
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51 to 49...it's a boy! 


When she asks “Doctor, what will it 


be?” you can either flip a coin or point 
out that 51.25% births are male.’ But 


when she mentions morning sickness, . 


your course is clear: BONADOXIN. 


For, in a series of 766 cases of morning 
sickness, seven investigators report ex- 
cellent to good results in 94%.’ More 
than 60 million of these tiny tablets 
have been taken. The formula: 25 mg. 
Meclizine HCl (for antinauseant ac- 


tion) and 50 mg. Pyridoxine HC] (for 


metabolic replacement). Just one tablet 
the night before is usually enough. 


BONADOXIN—DROPS and Tablets—are 
also effective in infant colic, motion 
sickness, labyrinthitis, Meniere’s syn- 
drome and for relieving the nausea and 
vomiting associated with anesthesia and 
radiation sickness. See PDR p. 795. 


1. Projection from Vital Statistics, U.S. Govern- 
ment Dept. HEW, Vol. 48, No. 14, 1958, p. 398. 

2. Modell, W.: Drugs of Choice 1958-1959, St. Louis, 
C. V. Mosby Company, 1958, p. 347. 


New York 17, New York 
Division, Chas. Pfizer & Co., Inc. 
Science for the World’s Well-Being 


94 to 6 BONADOXIN’stops morning sickness 
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“SUNNY SIDE UP” 


Specific effectiveness in morning sickness with 


MORNIDINE 


for 

© Prevention of nausea and vomiting 

® Selective action on the emetic center 
e “Excellent” or “good” relief 

© Little or no drowsiness 


Mornidine— brand of pipamazine 


Research Briefs 


Clinicians report that 91 per cent 
of 145 pregnant patients treated for 
nausea and vomiting with Mornidine 
had “excellent” or “good” relief of 
symptoms. Mornidine was found to 
have a distinct advantage in that the 
drug was an effective antiemetic’ in 
smaller doses than those required 
when other currently available phe- 
nothiazines were employed. Side ef- 
fects were minimal. 

Excellent results were obtained 
with Enovid by Rakoff? in thirty- 
eight patients with threatened and 
habitual abortion; only twelve ab- 
orting. No evidence of androgenicity 
was observed. Not a single patient 
complained of nausea, and therapy 
did not have to be discontinued be- 
cause of any side effects. Chalmers? 
used Enovid in dysfunctional uterine 
bleeding. It “appears to be the most 
effective progestational agent which 
I have used....” 

In trichomonal vaginitis prompt 
symptomatic relief* may be obtained 
with Floraquin. Floraquin helps to 
encourage the reestablishment of 
normal vaginal acidity (pH 3.8 to 
4.4), mucosa and bacterial flora. 


[ IN TRICHOMONAL VAGINITIS AND cervicitis 


(brand of diiodohydroxyquin compound) 


~ FLORAQUIN 


REGIMEN 
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: y 


“ff 


Am. J. Obst. & Gynec. 


| 

| 

| 

| 

| 

| 

( | 

| 

Page 94 


From Searle 


Maeder® mentions Floraquin as an 
effective product to use. 
“[Vallestril] was found to be a sat- 
isfactory therapeutic agent® in 
menopausal syndrome in 50 of 52 
patients (96 per cent)....” Other 
authors’ concluded that “Vallestril 
is a superior synthetic estrogen for 
the suppression of lactation. The low 
incidence of interim bleeding and of 
hypermenorrhea constitute a most 
important characteristic of the 
drug.” It was found to have a selec- 
tive action® on the endometrium of 
postmenopausal women and 
. causes fewer gastrointestinal 
upsets’ than does diethylstilbestrol.” 
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1. Parker, M. L.: Investigator's Report, Dec. 24, 
1958. 2. Rakoff, A. E.: Symposium on Enovid, 
Chicago, Searle Research Laboratories, 1959, 
pp. 54-57. 3. Chalmers, J. A.: Proc. Roy. Soc. 
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Conn, H. F. (editor): Current Therapy — 1959, 
Philadelphia, W. B. Saunders Company, 1959, 
pp. 621-623. 5. Maeder, E. C.: Journal-Lancet 
79:364 (Aug.) 1959. 6. Schneeberg, N. G.; 
Perczek, L.; Nodine, J. H., and Perloff, W. H.: 
J.A.M.A.161:1062 (July 14) 1956. 7. Napp, E. E.; 
Goldfarb, A. F., and Massell, G.: West. J. Surg. 
64:492 (Sept.) 1956. 8. Sutton, W. K., and 
Brown, D. B.: Brit. M. J. 2:1450 (Dec. 13) 1958. 
9. Council on Drugs: New and Nonofficial Drugs 
1959, Philadelphia, J. B. Lippincott Company, 
1959, p. 520. 


For the Prevention of 
Postpartum Breast Engorgement, 
Lactation and Pain 


Vallestril 


(brand of methallenestril) 


minimizes withdrawal bleeding, 
gastrointestinal upsets, 
secondary breast symptoms 
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IN 

THREATENED 

OR HABITUAL 
ABORTION... 
MORE FULL TERM 
PREGNANCIES... 


HINOVID 


(brand of norethynodrel with ethynylestradiol 3-methy! ether) 


SIMULATES 
corpus luteum hormones, thereby 


SUPPORTS 
the endometrium, hence 


SUSTAINS 
fetal life 


SEARLE «co. 
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BEFORE THE MENOPAUSE, 
localized urethral infection is highly prevalent but “easily overlooked’”’ because pain 


and discomfort are frequently referred to other areas.' 


FURACIN® INSERTS (formerly Furacin Urethral Suppositories) 


BRAND OF NITROFURAZONE 


are antibacterial ..-anesthetic...gently dilating... provide rapid control of both 
pain and infection?...0.2% Furacin and 2% diperodonsHCl (an efficient local anesthetic), 
in a water-dispersible base. Each hermetically sealed in silver foil, box of 12. 


AFTER THE MENOPAUSE, 
estrogen deficiency leads to atrophy of the urethral mucosa, irritation, 


increased susceptibility to infection...a frequent source of pelvic distress.* 


FURESTROL’ SUPPOSITORIES 


are estrogenic as well as antibacterial, anesthetic and gently dilating... 

provide “‘progressive histologic normalization” and prompt symptomatic relief*... 
0.2% Furacin, 2% diperodonsHCl, and 0.0077% (0.1 mg.) diethylstilbestrol, 

in a water-dispersible base. Each hermetically sealed in orchid foil, box of 12. 


REFERENCES: 1. Barrett, M. E.: J. M. Assoc. Alabama 26:144, 1956. 2. Youngblood, V. H.: 

J. Urol., Balt., 70:926, 1953. 3. Youngbiood, V. H.; Tomlin, E. M.; Williams, J. O. and Kimmelstiel, P.: 
Tr. Southeast. Sect. Am. Urol. Assoc., Atlanta, Ga. (Apr. 7-11) 1957, p. 40-43. 4. Youngblood, V. H.; 
Tomlin, E. M. and Davis, J. B.: J. Urol., Balt., 78:150, 1957. 
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the mood brightener 


in studies here and abroad, Niamid has proved 
strikingly effective and well tolerated 


NIAMID treats the underlying cause of many depressive syn- 
dromes occurring alone or complicating a physical disorder. 
This effect probably is achieved by restoring neurohormone 
balance. NIAMID acts gradually, gently, without rapid jarring 
of physical or mental processes. 


Supplied as 25 and 100 mg. scored tablets. 


A Professional Information Booklet is available on request from the Medical Department, 
Pfizer Laboratories, Div., Chas. Pfizer & Co., Inc., Brooklyn 6, New York. 


Pfizer, Science for the world’s well-being™ 
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in trichomonas vaginitis 
AVC STOPS LEUKORRHEA 


AVG STOPS LEUKORRHEA 


in monilial vaginitis 


AVC STOPS LEUKORRHEA 


66 Mounting clinical 
evidence has defi- 
nitely established 


in mixed infections 


in nonspecific vaginitis 
AVC STOPS LEUKORRHEA 


[AVC Improved] as 
a safe, easy, effec- 
twe and simplified 
treatment for vagi- 
nal discharges. 99* 


in postpartum cervical erosion 
AVC STOPS LEUKORRHEA 


in gynecologic surgery 
AVG STOPS LEUKORRHEA 
STOPS THE TORMENT; 
DESTROYS THE CAUSE 
IN CERVICITIS 

.. IN VAGINITIS. 


*Pontarelli, D. J.: M. Times 84:621,1956. 
Trademark: AVC 
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Products of 


CREAM: tubes of 4 oz. with or without applicator. 
Original Research 


SUPPOSITORIES: box of 12 with applicator. 
THE NATIONAL DRUG COMPANY, PHILADELPHIA 44, PA. avo-738/ 69 
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particularly useful in “problem” overweight patients who 
have failed to stay with previous reducing regimens 


new ESKATROL* SPANSULE” 


brand of dextro amphetamine and prochlorperazine brand of sustained release capsules 


‘Eskatrol’—a combination of ‘Dexedrine’ and ‘Compazine’—will often succeed where 
other reducing measures have failed, because ‘Eskatrol’ not only curbs appetite, but also 
relieves psychic stress, a factor that frequently underlies “problem” overweight. 


During pre-market clinical trials of ‘Eskatrol’, 86% of 213 overweight patients were 
faithful to restricted diets throughout a six weeks’ study. Investigators noted particularly 
that almost all patients felt better and were able to adjust to the reducing program 
without psychic stress, nervousness, or insomnia. 


Each ‘Eskatrol’ Spansule capsule contains 15 mg. of Dexedrine® (brand of dextro 
amphetamine sulfate) and 7.5 mg. of Compazine® (brand of prochlorperazine, 

as the dimaleate). Dosage: only one capsule in the morning. 

R, size: bottles of 30 capsules. 


*Trademark 
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digan 


to stop as well as prevent 
nausea and vomiting of pregnancy 


A safe. 
completely 
different 
antiemetic 
antinauseant 


available in oral, parenteral 
and suppository forms. 
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for a pregnancy unmarred by “morning sickness,” 
uncomplicated by hyperemesis gravidarum 
TIGAN is equal in effectiveness to the most potent antiemetics. It not only safely prevents “morning 
sickness,” but usually stops even severe, intractable vomiting.’ 

Acts at the CTZ—like the most potent antiemetics 

Tigan blocks emetic impulses at the chemoreceptor trigger zone (CTZ) ,? a medullary structure 
which activates the vomiting center. To this extent, Tigan is like the most potent antiemetic 
agents—the phenothiazines.’ 

Safe— without the side effects of the antihistamines 

In extensive clinical studies,!+° Tigan has demonstrated a virtually complete absence of side 
effects. It has no sedative properties;*® therefore, patients receiving Tigan may drive an auto- 
mobile without the hazard of drowsiness, and carry on their household activities without being 
troubled by added lethargy or sleepiness. 

Safe—without the risks of the phenothiazines 

The mode of antiemetic action is the only similarity between Tigan and the phenothiazines. 
Chemically and pharmacologically, they are completely unrelated.? Tigan has no tranquilizing 
properties, hypotensive action, supramedullary effects, extrapyramidal tract stimulation or 
hepatic toxicity.!+° In laboratory findings there has been not one reported instance of abnor- 
mality due to 

No known contraindications 


There are no known contraindications, no special precautions to complicate Tigan therapy. 


ligan 


no known contraindications...no sedative properties...no tranquilizer side eff ects 


Dosage: Usual recommended adult dose of Tigan is 200 mg References: 

initially, to be followed by doses of 100-200 mg q.idd. as 1. Reports on file, Roche Laboratories. 

required. In nausea and vomiting of pregnancy satisfactory 2. W. Schallek, G. A. Heise, E. F. Keith and R. E. Bagdon, 
control is usually achieved by an initial dose of two capsules J. Pharmacol. & Exper. Therap., 126:270, 1959. 


(200 mg) immediately upon awakening. For the patient 3. L. S. Goodman and A. Gilman, The Pharmocological 
whose nausea and vomiting is not confined to the morning Basis of Therapeutics, ed. 2, New York, The Macmillan 
Company, 1956, p. 1066. 


. O. Brandman, to be published. 


5. I. Roseff, W. B. Abrams, J. Kaufman, L. Goldman and 
Available: Capsules, 100 mg, blue and white; bottles of 100 A. Bernstein, J. Newark Beth Israel Hosp., 9:189, 1958. 


and 500. Ampuls, 2 ce (100 mg/cc); boxes of 6 and 25. . W. B. Abrams, I. Roseff, J. Kaufman, L. Goldman and 
Pediatric Suppositories, 200 mg; boxes of 6. A. Bernstein, to be published. 


hours, supplemental doses of 100 mg should be given 
throughout the day at intervals of three to four hours. 


ROCHE LABORATORIES Roche Ine. 


TIGAN® Hydrochloride — benzylamine hydrochloride ROCHE® 
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faster recovery, greater comfort 
for your OB-GYN patients 


Administered before and after cervicovaginal surgery, irradiation, delivery, 
and office procedures such as cauterization, FURACIN CREAM promptly controls 
infection; reduces discharge, irritation and malodor; hastens healing. FuRACIN 
CREAM is active in the presence of exudates, yet is nontoxic to regenerating 
tissue, does not induce significant bacterial resistance nor encourage monilial 
overgrowth. 


FURACIN CREAM 


BRAND OF NITROFURAZONE 


FUuRACIN 0.2% in a fine cream base, water-miscible and self-emulsifying in body fluids. Tubes of 
3 oz., with plastic plunger-type vaginal applicator. Also available: Furacin Vaginal Suppositories. 
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new non-staining 


SPO ROSTACI Now 


chemically different, non-staining, ‘shaped charge” monilicide 
soothing, odorless, white 


Exceptional fungicidal activity—The unique “shaped charge” molecular 
structure of the active agent in SPOROSTACIN Cream facilitates penetra- 
tion of the fatty barrier of the fungous cell membrane for exceptional 
fungicidal activity. 


Outstanding clinical resultsThe use of this new compound, chlordantoin, 
in the treatment of vaginal candidiasis [moniliasis] offers the advantages 
of simplicity, patient acceptance, and rapid relief of symptoms, together 
with a high percentage of culture-free cures.” 


*Lapan, B.: Am. J. Obst. & Gynec. 78:1320, 1959. 
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New! ...for appetite control 


Helps you keep your patient 
on your diet 


DOES MORE THAN CURB APPETIT 


ALSO RELIEVES TENSIONS OF DIE’ 


AN EXTENSIVE SURVEY shows that in 
68% of overweight persons there is 
an emotional basis for failure to 
limit food intake.! Appetrol has 
been formulated to help you over- 
come this problem and to keep your 
overweight patient on your diet. 


THIS NEW ANORECTIC does more 
than give you dextro-amphetamine 
to curb your patient’s appetite. It 
also gives you Miltown to relieve 
the tensions of dieting which under- 
mine her will power. 


hand 


IN PRESCRIBING APPETROL, you will 
find that your patient is relaxed and 
more easily managed so that she will 
stay on the diet you prescribe. 


Usual dosage: 1 or 2 tablets one-half to 1 
hour before meals. 


Each tablet contains: 5 mg. dextro-ampheta- 
mine sulfate and 400 mg. Miltown (mepro- 
bamate, Wallace). 

Available: Bottles of 50 pink, scored tablets. 


1. Kotkov, B.: Group psychotherapy with the 
obese. Paper read before The Academy of 


Psychosomatic Medicine, October 1958. 
ppetro 


EXTRO-AMPHETAMINE + MILTOWN® 


(V)) WALLACE LABORATORIES / New Brunswick, N. J. 
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pain relief 


Zactirin 


— Citrate (75 mg.) with Acetylsalicylic Acid (325 mg.), 


postpartum pain 

episiotomy 

dilatation and curettage 

vaginal surgery 

hysterectomy 

breast engorgement 
will postspinal cephalalgia 
and f= dysmenorrhea 


will 
potent non-narcotic analgesia plus anti-inflamma:- 
tory benefits without risk of addiction or tolerance 
to 1 
. in obstetrics: ‘... [ZACTIRIN] is an effective analgesic for the 
. usual types of pain occurring during the postpartum period.’* 
ta- 
in gynecology: ‘‘... [ZACTIRIN] satisfactorily relieves mild 
or moderate postoperative pain occurring as a result of major 
and minor surgical procedures.’’* 
Supplied: Tablets, bottles of 48. 
1 the *Roden, J.S., and Haugen, H.M.: Evaluation of a New Analgesic Com- 
y of bination, Missouri Med. 55:128 (Feb.) 1958. 


For further information on prescribing and administering ZACTIRIN 
see descriptive literature, available on request. 


Wyeth Laboratories Philadelphia 1, Pa. 


A Century of Service to Medicine 
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to he sure she sleep 


SECONAL SODIUM insures needed rest... 


When you feel that your patient must have rest, Seconal 
Sodium often provides the welcome solution. It is both the 
fastest and the shortest-acting oral barbiturate you can pre- 
scribe. Whether the problem is simple insomnia or anxiety over 
a surgical ordeal soon to come, Seconal Sodium induces the 
sound sleep you want your patient to have. The usual hypnotic 
adult dose is 1 1,2 grains. 

Seconal Sodium is available in 1/2, 3/4, and 1 1/2-grain 
Pulvules”. It is also supplied as ampoules, powder, supposi- 
tories, and Enseals® and as Elixir Seconal®. 

Seconal”* Sodium (secobarbital sodium, Lilly) 


Enseals” (timed disintegrating tablets, Lilly) 
Seconal” (secobarbital, Lilly) 


QUALITY / RESEARCH / INTEGRITY 


EL! LILLY AND COMPANY e¢ INDIANAPOLIS 6, ‘INDIANA, U.S.A 


22006 


Am. J. Obst. & Gynec. 


; 


volume 79 number 4 


April 1960 


American Journal of Obstetrics and Gynecology 


Transactions of the Seventieth 
Annual Meeting of the 
American Association of 
Obstetricians and Gynecologists 


An interest in endometriosis 


and its consequences 


President's address 


JOE VINCENT MEIGS, M.D. 


Boston, Massachusetts 


Ir 1s a very great honor to be made Presi- 
dent of this excellent and delightful or- 
ganization. However, the honor is not en- 
tirely meant for the man elected President 
but includes his hospital, his hospital staff 
of house officers and residents, and his lab- 
oratory investigators. The President is the 
most honored one but without his group of 
interested associates and assistants he could 
never have attained his present position. For 
all of us at the Vincent Memorial Hospital 
I gladly accepted my election to the Presi- 
dent’s position. 

For a number of years, past presidents 
have made excellent addresses on various 


Presented at the Seventieth Annual 
Meeting of the American Association of 
Obstetricians and Gynecologists, 

Hot Springs, Virginia, Sept. 10-12, 1959. 
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subjects of our specialty, especially our edu- 
cation, our training, and our future, and 
although I feel I might add to these specu- 
lations, I am sure it is better that I avoid 
the subject. My feelings in relation to the 
training of young gynecologists are not un- 
known and it is likely that I have stirred 
up opposition by my discussions rather than 
support. I believe I have said enough on 
the subject in the past, but I further believe 
that some of the ideas presented will later 
bear fruit. 

I have decided to discuss a time-honored 
subject and, at the end of my presentation, 
to demonstrate to you what the American 
press can make of one’s remarks. During 
political campaigns words are often miscon- 
strued and interpretations placed on them 
far different from the intent of the speaker; 
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this is so even in medicine, if the subject 
should happen to be one that the press con- 
siders would interest the lay people. 

My subject is “An Interest in Endometri- 
osis and Its Consequences.” In May, 1921, 
at the New Ocean House in Swampscott, 
Massachusetts, the American Gynecological 
Society held its annual meeting. My chief 
at that time, the late Dr. William P. Graves 
of Boston, invited me to that meeting and 
showed me an exhibition of the late Dr. 
John A. Sampson’s on “Perforating Hemor- 
rhagic Cysts of the Ovary.” Dr. Sampson 
had presented his original paper at the 1920 
meeting of the Society and he had so im- 
pressed Dr. Graves that he thought I, his as- 
sistant, should see the 1921 exhibition. This 
was my first knowledge of the lesion, and to 
have the discoverer of it demonstrate his 
“disease” impressed me enormously. From 
then on, during all our operations at the 
Free Hospital for Women and at The 
Phillips House of the Massachusetts General 
Hospital, where he operated upon his pri- 
vate patients, Dr. Graves and I searched 
diligently for evidence of the cysts and spots 
so well discussed and illustrated by Dr. 
Sampson. Folowing Dr. Sampson’s excellent 
articles that were published in the Archives 
of Surgery in 1921 and later,’* the interest 
in this lesion became worldwide. Shortly 
after, in one of his first publications on the 
subject, the late Dr. Blair Bell’ of Liver- 
pool coined the names “endometrioma” and 
“endometriomyoma” for the lesions de- 
scribed by Dr. Sampson. Since that time, 
chocolate cysts and their satellites and other 
lesions of aberrant endometrial tissue have 
been known as endometriomas and the dis- 
ease, if it can be called such, as endometrio- 
sis. The first paper I ever had accepted by 
a medical journal was published in the 
Boston Medical Journal in 1922 and was 
on this subject, and I had the temerity at 
that time, although just out of house pupil 
training, to suggest the name “endometrial 
hematomas of the ovary” for the lesions. I 
still consider this a good name for the 
chocolate cyst. During the 39 years since 


Dr. Sampson’s first presentation, hundreds ‘* 


April, 1960 
Am. J. Obst. & Gynec, 


and perhaps thousands of articles have ap- 
peared on this subject. Without much dis- 
cussion I would like to present briefly some 
of the interesting work carried out in the 
attempt to work out the etiology and treat- 
ment of this lesion. 

In 1899 W. W. Russell® reported in the 
Bulletin of the Johns Hopkins Hospital that 
endometrium might be found in the uterus, 
tubes, and germinal epithelium of the 
ovaries, inasmuch as the epithelium of these 
organs is derived embryologically from the 
same area. In 1920 T. S. Cullen® in the 
Archives of Surgery demonstrated that most 
uterine adenomas (internal endometriosis) 
are due to the direct downgrowth of endo- 
metrium into the myometrium. Dr. Samp- 
son’s most important theory on the eti- 
ology was that he believed that during men- 
struation particles of endometrium might 
flow backward through the tubes, to be im- 
planted in or onto ovaries and peritoneum. 
He had six other ideas as to its cause but 
felt very definitely that this one was correct 
and that it explained most pelvic endometri- 
osis. In my last talk with him before he 
died he told me he would never discuss his 
theory again as he felt that his suggestion 
was correct. It is important, as we shall see 
later, that the truth of his theory has been 
demonstrated experimentally. 

Iwanoff?® + in 1897 and 1898 and 
Meyer’? in 1909 believed, since the epithe- 
lium in the pelvis was of celomic origin and 
as the Miillerian ducts rose from this celomic 
epithelium, that under certain circum- 
stances the peritoneal epithelium might un- 
dergo metaplasia and produce Miillerial 
epithelium and, therefore, on further devel- 
opment, endometrial epithelium. Halban*® 
in 1924 stated that he believed the endo- 
metrium might travel by way of the lym- 
phatics and arrive at various regions in the 
pelvis. Javert’* in 1951 felt that he had 
further demonstrated the fact that endo- 
metrium passed to lymph nodes retroperito- 
neally by way of the lymphatics. Sampson, 
himself, also believed in the lymphatic 
method. of spread. Demonstration of the 
vertebral blood supply by Batson’ in 1940 
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showed how it was possible for endometrium 
to bypass the heart and appear even in the 
forearm’® and in the thigh’” by way of 
blood vessels. This finding of endometrium 
in the arm and leg may also be explained, 
according to Gruenwald,’® ?® by the pres- 
ence of celomic epithelial buds in the arms 
or legs during the embryonic development 
of the fetus. Markee’s*® work rather denied 
Sampson’s theory, for he demonstrated that 
endometrium could be transplanted to the 
anterior chamber of the monkey’s eye, but 
that endometrium cast off during menstru- 
ation never grew on the floor of the eye 
chamber. 

In 1950 Te Linde and Scott?* demon- 
strated in monkeys that Dr. Sampson’s the- 
ory of implantation was correct. They cre- 
ated various preparations of the cervix and 
body of the uterus so that menstruation took 
place in the pelvis or abdominal wall. They 
were able to produce endometriomas in 
these regions, thus proving that the reflux 
theory was possible. It remained for Ridley 
and Edwards** to demonstrate in volun- 
teers that centrifuged menstrual fluid could 
be injected into the mons veneris and that 
the endometrial transplant would grow. This 
experiment proved once and for all that 
castoff endometrium in the menstrual blood 
of women would grow in their own tissues. 
From a lifetime study of and interest in 
endometriosis I always felt that the celomic 
epithelial theory was the most likely to be 
correct and, although I felt the reflux the- 
ory was possible, I thought that it would 
account for fewer cases of the lesion. We 
now know that the transplantation theory 
is an actuality and we can only surmise 
that the celomic theory may be possible 
though not proved. 

In a study of endometriosis there are so 
many more interesting facets than the treat- 
ment that the proper methods will be stated 
in as few sentences as possible. Observation, 
if the patient has no important symptoms, 
is the proper treatment. However, if opera- 
tion is to be undertaken, conservative treat- 
ment, that is, conservation of the uterus, 
tubes, and at least part of the ovaries, 
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should always be the method of treatment 
in the young. In happily married women, 
conservation of ovarian tissue is an impor- 
tant part of the therapy. Radical opera- 
tion, that is, total hysterectomy and bi- 
lateral salpingo-oophorectomy, should be re- 
served for the very extensive cases and for 
those women whose sex life is of no concern 
and for those beyond the menopause. 

Let me now proceed to my own interest 
in this lesion: “Because these cysts cause 
dense adhesions, are the forerunners of 
adeno-leiomyomata, and are invasive, the 
questions will be asked, why are they not 
more serious? Why do they not cause more 
frequent serious damage? Sampson says 
that 10 per cent of all women who have 
abdominal operations will show this pa- 
thology. We believe the explanation of this 
to be that the cysts develop very slowly. 
This is suggested by the fact they usually 
do not appear until the patient is over 30 
years of age; in other words, they are not 
found until 13 to 19 years of menstrual 
life have passed. We have found these cysts 
in younger women but have not seen one in 
a woman younger than 24. This fact is 
surely suggestive of slow growth. The fact 
that they are made up of endometrium-like 
tissue and that they have the power of men- 
struating like normal endometrium is also 
suggestive of slow growth, for the cyst con- 
tents increase at every menstrual period, 
and, as the menstrual life of woman is from 
30 to 35 years, if the endometrium-like tis- 
sue and the cyst contents did not develop 
slowly they would soon be very large. The 
same reasoning holds true for the implanta- 
tions from these cysts, as they are composed 
of the same type of tissue. 

“The cysts are influenced by the men- 
strual function and in all cases signs of 
menstruation are present. In some cases the 
menstrual stage of the endometrium-like 
tissue is in the same stage as the endome- 
trium of the uterus, and in others it is not. 
The cysts are rarely found after the meno- 
pause, Sampson reported none. 

“We believe that, as the endometrium of 
the uterus is governed by the ovarian secre- 
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tion, so the endometrium-like tissue of these 
cysts is governed by it. If both ovaries are 
removed the catamenia cease and the ac- 
tivity of these cysts ceases also. They then 
stop growing and slowly atrophy. We do not 
know if they disappear altogether, but they 
become smaller and of no importance... . 

“Why are the cysts more common in nul- 
liparous than in parous women? The same 
laws that govern the ovary and uterus gov- 
ern these cysts also. Women who bear chil- 
dren usually marry before 30, the age at 
which these cysts are first found. If the 
cyst is bilateral, or has perforated and be- 
come adherent, causing pelvic adhesions and 
pulling the uterus into retroversion or retro- 
flexion, the probability of pregnancy is 
slight. Provided the cyst has progressed to 
any extent the woman married after 30 
will often be sterile. If, on the other hand, 
there is a microscopically small or non- 
adherent cyst present, and the young woman 
marries and has a child, the cyst may at- 
rophy and perhaps even disappear in the 
stage of lactation atrophy which the gen- 
ital tract frequently undergoes during the 
nursing period. If it disappears it will not 
return, but if it has atrophied and is smaller 
it has lost many of its remaining menstrual 
periods during the time of pregnancy and 
nursing and will have to start to grow again 
at a much later period of life than that at 
which it normally should commence. This 
would tend to keep its size very small, and 


Table I. Incidence of endometriosis among patients of private practice and from 
the wards of the Vincent Memorial Hospital compared in equal series 
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each succeeding pregnancy and nursing pe- 
riod would repeat the process of atrophy. In 
connection with this it is a fact that the cysts 
are commoner in women who have borne few 
children than in those who have borne 
many. Inasmuch as the percentage of multip- 
arae operated upon is greater than that of 
childless women, or primiparae, this theory 
is further supported. Otherwise, if these 
cysts are likely to occur in all women, more 
of them should be found in parous women. 

“The above theories of slow growth and 
the reasons for the cysts’ being prevalent in 
nulliparae and rare in multiparae are not 
contradicted by any of the theories of the 
possible etiology of the cysts and the deri- 
vation of the endometrium-like tissue. It 
would be interesting to note in the histories 
of these cases whether the women who have 
had children and who have also had an 
endometrial hematoma did or did not nurse 
their children.” 

These paragraphs concerning growth, 
sterility, etc., were taken directly, without 
any change, from my first published paper. 
It was printed in the old Boston Medical 
and Surgical Journal,?*? July 6, 1922, and 
entitled “Endometrial Hematomas of the 
Ovary.” As I read this article over I was 
struck by the fact that I might have written 
it in 1959. In 37 years, and I am sure this 
is stupid to admit, it is obvious that my 
ideas have changed but little. It it interest- 
ing to note that Robert Kistner** of the 


Ward 


Endometriosis 
Consecutive microscopically 
cases %) 
Private 

Series I (April, 1941, to July, 1936) 400 112—28.0 
Series II (August, 1947, to July, 1945) 400 122—30.5 
Series III (March, 1952, to June, 1949) 400 95—23.8 
Series IV (June, 1958, to January, 1955) 400 115—28.8 


Series I (April, 1941, to July, 1936) 400 21— 5.0 
Series II (August, 1947, to September, 1944) 400 23— 5.7 
Series III (March, 1952, to November, 1949) 400 17— 4.2 
Series IV (June, 1958, to April, 1956) 400 20—- 5.0 
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Free Hospital for Women in Brookline used 
the argument concerning lactation for his 
method of utilizing the new corpus lutein 
compounds as a method of nonsurgical treat- 
ment. Endometriosis is more common in 
women who have borne few children than 
in those who have borne many. The lesion 
grows slowly and occurs most frequently 
in the unmarried or nulliparous woman and 
in those who have had two, one, or no 
children. Our figures in that paper in 1922 
showed that, of the 16 patients, 14 were 
married and 5 had children and 9 did not; 
one had 5 children, two had 2, and two had 
one. This is consistent with what Sampson 
wrote concerning the frequency of sterility. 
In August, 1938,?° in an editorial in Surgery, 
Gynecology and Obstetrics, I suggested that 
private patients have more endometriosis 
than ward patients and that early marriage 
and frequent childbearing delay the onset 
of endometriosis. These two are not to be 
considered as etiological factors but supres- 
sors of the lesion. Modern life and its neces- 
sary luxuries—an automobile, a house, a 
trip—are responsible for our young putting 
off childbearing while the patients in our 
hospital wards marry early for children, a 
home, and sex. Private patients have endo- 
metriosis and sterility in greater numbers 
than the public ward patients. Up until 
the last war our young married late. Thomas 
R. Goethals,?® at the time the editorial was 
written, told me that his private patients 
who were primiparas fell into two groups, 
those who married before 25 and those who 
married after 25; 30 per cent were in the 
younger group and 70 per cent of these pa- 


tients did not have their first child until . 


the age of 26 or later. We then compared 
the private patients and the ward patients 
from the points of view of marriage, age of 
marriage to the first pregnancy, age at first 
pregnancy, onset of periods to first preg- 
nancy, number of years from first period to 
first pregnancy, etc. This was done by study- 
ing 400 consecutive patients from my private 
practice and 400 patients from the ward 
service at the Vincent Memorial Hospital 
who had abdominal operations.?? The study 
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Table II. Percentage of patients who had 
radical operation (i.e., removal of the 
ovaries) in the private and ward series 
indicating tendency to more conservative 
treatment in private practice 


Radical 
Total No. operation 
cases (%) 
Private 
Series I 144 57—39.6 
Series II 140 12— 8.6 
Series III 108 14—13.0 
Series IV 129 30—23.3 
Ward 
Series I ae 17—53.1 
Series II 33 8—24.0 
Series III 30 7—23.3 
Series IV 30 12—40.0 


Table III. Percentage of conservative 
operations performed in the hope of 
pregnancy and the percentage of successful 
results 


Pregnancy 
Conserva- following 
Total tive conservative 
No. operation operation 
cases (%) (%) 
Private cases 
Series I 144 21—14.6 8—38.1 
Series II 140 16—11.4 4—25.0 


Series III 108 9— 8.3 
Series IV 129 25—19.4 8—32.0 


showed a wide difference between the two 
groups of patients. This same sort of investi- 
gation was repeated twice more and the 
results were found to be practically the 
same.”® 29 For this address, another such 
series has been tabulated and Tables I to 
VI demonstrate practically the same results 
—factors that are important and very strik- 
ing. The reason my figures on private pa- 
tients are so different from those on the ward 
cases is perhaps due to the fact that I have 
more experience than the residents in diag- 
nosing endometriosis and that I have made 
a habit of placing safety pins under the 
lesions to be examined before they are sent 
to the laboratory. But since we now have 
a gynecologic service in the Vincent Me- 
morial Hospital and since all the residents 
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Table IV. Contrast in the age of marriage 
and in the age at the time of birth of the 
first child in private and ward patients 


Private Ward 


(%) (%) 

Age at marriage 25 or over 
Series I 53.7 16.0 
Series II 57.0 11.0 
Series III 64.4 23.8 
Series IV 36.7 18.2 

Age at first child 25 or over 
Series I 60.0 23.5 
Series II 69.8 14.0 
Series III 63.3 26.7 
Series IV 58.3 41.2 


and house officers who perform the ward 
operations have had training under Drs. 
Ulfelder, Ingersoll, and Meigs they are 
taught to recognize endometriosis and to 
search for it. It is interesting to note that 
the percentages have not changed apprecia- 
bly from 1941 to 1958, a period of 17 years. 
I hoped that the war and its early marriages 
might change the figures, but to my great 
surprise they are nearly the same. The im- 
portant observation is that there is a great 
difference in the two groups, whether be- 
cause of my greater ability to spot it, my 
placing of pins, or the resident’s inability 
to notice the lesion. Someone has said it is 
because of my green-red color blindness 
that I am able to find more endometriomas 
than the surgeons who operate upon the 
ward patients. Incidentally, the number of 
pregnancies following conservative oper- 
ations demonstrates that surgical treatment 
is valuable. It apparently takes at least 8 
years following the operation before the 
result of the operation can be considered 
unsatisfactory. The patient will usually be- 
come pregnant shortly after the operation 
but we should not give up until at least 8 
years have passed. 

In my discussions of this lesion and its 
consequences I have often said that we, the 
university people, are practicing race suicide. 
At a meeting of the Twelfth British Congress 
of Obstetrics and Gynecology held in London 
in July, 1949,°° I stated, “The importance of + 
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early childbearing is very great and we 
should urge young people to marry early 
and to have children early. Putting off 
pregnancy means the possibility of endo- 
metriosis, which in its turn is a cause of 
infertility. The use of contraception in 
private patients is too great and accounts 
for the low birth rate among the more 
successful than average families—in one 
private practice in Massachusetts 95 per cent 
were found to use contraceptive devices of 
one sort or another to avoid having children. 
In this particular group of private patients 
less than two children were born to each 
married couple. This must be due to selfish- 
ness and economic reasons. Private patients 
are usually educated and successful and it 
is wrong that the successful and educated 


Table V. Fertility of the married group 
contrasting the private and the ward 
patients 


Private Ward 


(%) (%) 
Fertility of married group 
Series I 66.9 93.0 
Series II 63.8 100.0 
Series III 68.5 76.2 
Series IV 68.5 87.5 
Two children or less 
Series I 73.6 43.4 
Series II 79.1 67.8 
Series III 81.0 87.5 
Series IV 81.0 61.9 


Table VI. Interval between menarche and 
first child and marriage and first child, 
illustrating greater delay in private patients 


Private Ward 
(%) (%) 


Menarche to first pregnancy 
10 years or more 


Series I 53.5 38.4 
Series II 79.0 31.6 
Series II 76.3 46.2 
Series IV 80.6 36.4 


Marriage to first pregnancy 
2 years or more 


Series I 62.2 50.0 
Series II 66.1 46.7 
Series III 69.6 36.4 
Series IV 78.0 28.6 
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Birth Rate Falls as Education Rises 


The national IQ may be adversely 
affected by the low birth rate among 
college graduates, the Population 
Reference Bureau warned last week in 
releasing the results of its third annual 
survey on this subject. 


“The future generation,” Dr. Gamble 
asserts, “is coming chiefly from those 
who have neither the heredity nor the 
environment that could be given by 
college graduates to their children. 
This impairment of quality of our fu- 


Fig. 1. Dr. Clarence Gamble found in 1948 that the I.Q. rate may be adversely affected by 


the low birth rate among college graduates. 


should have so few offspring. It is also im- 
portant that more interest be taken and 
more study be made of preparation for 


domestic life in our girls’ colleges. Dr. Mil- 
dred McAfee Horton, President of Welles- 


ley College, in a recent letter to me, stated 


that she has ‘called upon college women to 
recognize the establishment of a home as a 
fully respectable vocation for educated 
women and one for which a good education 
in the liberal arts should prepare them well.’ 
Most colleges today emphasize the impor- 
tance of a career for girls, so much so that 
many young men feel that a large group of 
young ladies do not want to marry and 
thus spoil their ‘careers.’ They have been 
taught in schools and in colleges that they 
should look forward to a career—such as 
being of the secretariat of the united nations, 
being secretary to an author, doing research, 
or ‘doing something worthwhile in life.’ Dr. 
Horton is an advocate of the importance 
of married life and home life. The return to 
this philosophy seems a great step in advance. 

“There are probably too many people in 


the world. According to Malthus of your - 


country, writing many years ago in 1798, 
and Vogt*! of our country, writing re- 
cently, there were and are too many people, 
and the problem of feeding the population 
is a very serious one. To keep the popula- 
tion down Malthus advised continence, 
avoidance of marriage, pestilence, or war, 
whereas Vogt believes we must do something 
about contraception or birth control for 
the masses and that we should strive to keep 
down the population. This is an impossi- 


bility at present for religious reasons and 
for reasons of intelligence. Without heeding 
Malthus’s advice, the world population, 
600,000,000 in 1775, is now at 2,500,000,000, 
and, without heeding Vogt’s advice, it will 
grow until starvation reduces the number 
of people and their fertility fails. The appli- 
cation of the Malthusian or Vogtian theories 
to our sons and daughters is not possible 
or correct. Our sons and daughters who 
have the opportunity for education are not 
reproducing as they should. This applies to 
us definitely for we as doctors are university 
graduates, we have had the advantages of 
education, and we have the advantage of 
seeing to it that our children have educa- 
tion. We can help them in their education 
and we can strive to make them intelligent. 
Perhaps we can help support their early 
married life so that we can say to them 
‘we will give you a small amount of money 
each month to add to your income (this 
extra income need only be small when they 
are young) in order to enable you to have 
children and reproduce your kind, which 


we think are the right kind.’ ” 


Table VII. Children per married couple 25 


years after graduation, illustrating the 
failure of the college group to reproduce 
(figures of Clarence Gamble) 


No. of 

children 

Subjects per couple 
Women, all colleges, class of 1923 1.66 
Men, all colleges, class of 1922 1.85 


1960 
| | 
rly 
off 
lo- 
of 
in 
nts 
ore 
ne 
ent 
of 
en. 
nts 
ch 
sh- 
nts 
it 
ted 
) 
0 | 
0 | 
5 
4 
8 
| 
9 
und 
nts 
i 


Meigs 


0 Aride 


Exam rer Building, S. Broadway, Zone 54 


April, 1960 
Am. J. Obst. & Gynec, 


ENTE RISE 
CURATY 


aminet 


Examiner Telephone Richmond 1212 


LOS ANGELES, THURSDAY, OCTOBER 21, 1948 


Marry Prior to 24, 
Doctor Urges Girls 


By S. A. Desick 
Girls who marry before the age of 24 are least likely to 


childless, 


Daughters of well-to-do families and college-educated. 


' This clinical “package” 


jat the Biltmore. 


Clarence Gamble’s figures*? presented in 
Table VII demonstrate what the married 
college girls and boys in California have 
accomplished 25 years after graduation, as 
far as reproduction is concerned. It is not 
satisfactory when compared to women with 
almost no education (see Table IX). We 
need the children of intelligent and well- 
educated parents in our country to protect 
our future. I believe, as I observe our young- 
sters today, that they are having more chil- 
dren than we did. We as fathers and moth- 
ers, and brothers, uncles, and aunts must 
not allow our married children to avoid 
pregnancy because of lack of money. It 
should not be difficult for us to help our 
children financially until the husband can 
support his family. It is in the early years 
of marriage that money is essential and after 
a few years the youngsters should be ready 
to take over. They should not rely on our 
aid to give them luxuries that they otherwise 
might not have. As we grow older we are 
going to need the money we give to them 
and I make a plea that we help as long as 


girls who “modishly” delay mar- 
riage and child-bearing are re- 

tarding sociological progress, 


Fig. 2. The front-page article in the Los Angeles Examiner following a discussion of endometri- 
osis before the American College of Surgeons on Oct. 20, 1948. In the paper, early marriage 
and frequent childbearing were urged and statistics shown to demonstrate the problem. 


fails to vanquish the disease. The 
highest success rate reported is 
29 per cent. In some hospitals it 


,|is as low as 9 per cent. 
vice and admonition was offered i 


'o the nation yesterday by Dr.| 
Joe V. Meigs, professor of gyne- 
cology at Harvard Medical School. 

Doctor Meigs, who is ranked 
among the world’s leading gyne- 
cologists, spoke at the American 
iCollege of Surgeons’ convention| 


How widespread is endomctri- 


}osis? In the low-income groups, 
it is about 8 per cent. In upper- 
|bracket patients, it is nearer 30} 
and 35 per cent. | 


Doctor Meigs said he would like| 


to see industry raise the salaries 
\of young, low-income fathers to 
lonable them to provide for their 


necessary but not permanently. Such things 
should be discussed carefully, and it is most 
important that we give them help when it 
is needed, as our children cannot survive and 
have babies on the salaries they receive. 

It is interesting to read and to note the 
figures in a special report “Marriage and 
the Family,” published by Parke, Davis & 
Company in February, 1959. This states 
that the birth rates have increased faster 
for younger women (Table VIII) and that 
there are more babies for college-trained 
women. In the last 10 years the number of 
women under 18 years of age with two or 
more children increased 46 per cent. The 
age group from 20 to 24 has gone from 145 
per 1,000 to nearly 250 per 1,000. In an- 
other group of their statistics the percentage 
of births in excess of the requirement for 
replacing population shows that college 
graduates or women married to professional 
men exceed that requirement by 9 per cent 
(Table VIII). In other words, the uni- 
versity class is not at the present time com- 
mitting race suicide but has moved to the 
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WHEN Ir. Meigs, Pro- 
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fessor of gynecology at 
Harvard Medical School, 
spoke at the Clinical Con- 
gress of the American Col- 


lege of Surgeons this week, 
he uttered a number of pro- 
foundly true observations 


3241 S. Fiqueree St. 
Les Aageles 7, Celif. 


OCTOBER 22,1948 


Fig. 3. Following the publication in the Los Angeles Examiner the Roman Catholic news- 
paper, The Tidings, in a one and one-half column article, complimented the author and con- 
sidered him as one of the few scientists who believed in the Roman Catholic church doc- 
trine. Shortly after this article appeared I received a letter from a Protestant group in Los 
Angeles protesting that their campaign was failing as a result of my talk and the article in 
The Tidings. (The letter has been lost so I cannot say whether it was the Birth Control 
League or the Planned Parenthood Federation of America. ) 


status of just more than replacement. How- 
ever, the figures go on to show that those 
women with only one to three years in high 
school have overreached their replacement 
by 39 per cent. According to their figures, 
the fertility is greatest in farmers and 
laborers. Perhaps this is as it should be, but 
it would be, I believe, more important if 
the figures were reversed and the highly 
educated overproduced the replacement re- 
quirement by the 39 per cent. It is worth 
while noting in a book review in Science 
(Aug. 7, 1959)%* of “The Gifted Group at 
Mid-Life. Thirty-Five Years’ Follow-Up of 
the Superior Child,” by Terman and Oden, 
that it is stated “the present birth rate of 
2.4 children per mother among the gifted 
women and the wives of gifted men is in- 
sufficient to ‘maintain the stock,’ although 
the authors point out that a number of child- 
bearing years remain.” 

In Population Bulletin, October, 1958,°4 
it is stated that “people are marrying younger 
and having their children earlier than in 
pre-war years.” This, of course, has been 
the substance of my writing for 37 years, 
but I am not sure that my aims directed at 
the university group has borne sufficient 
fruit. My concept of the problem has been 
channeled into one area alone. I am specif- 
ically interested in an increase in fertility 
in our college group. There is no doubt of 
the very serious problem of overpopulation, 
but it is of extreme importance that the 
efforts to control birth rates do not affect 
principally the very types that we wish 


would become more productive. (In my 
opinion it is only by means of education 
that the problem of overpopulation can be 
solved.) We need the educated and intel- 
lectual as never before. After studying this 
situation, my old friend, Dr. Langdon Par- 
sons, wrote me that “your teachings are 
finally becoming bedridden . . . ,” and, 
calling my attention to figures similar to 
those I have quoted, added “thought this 
might be ‘fodder’ for the father of ‘subsidize 
‘em and let ’em breed, or get yourself some 
endometriosis!’’”” That I have a few sup- 
porters for my ideas of the importance of 
early marriage and early childbirth is evi- 
denced by a number of distinguished authors 


OUTMODED EUGENICS 


When Dr. Joe Vincent Meigs of Har- 
vard rises to tell the American College 
of Surgeons that women should have 
children early in married life to avoid 
endometriosis, an affliction which is 
still a mystery after sixty years of 
study and which sterilizes from 20 to 
70 per cent of childless women, he must 
be listened to with respect as an expe- 


Fig. 4. Being an ardent reader of the Sunday New 
York Times, imagine my surprise when I found an 
editorial stating that I might be a good gyne- 
cologist but that my idea of eugenics was out- 
moded. I had forgotten that from the poor came 
Shakespeare and Lincoln. I had many urges to 
answer but, being a simple gynecologist, I 
thought I had better take the criticism with good 
grace. 
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CONSUMER REPORTS - JANUARY,1949 


ENDOMETRIOSIS AND CLASS WARFARE - Newspaper 
headlines some time ago announced the find- 
ings of a Harvard medical specialist to the 
effect that many of the social evils of our 
time are due to .... endometriosis. 


Briefly......two classes in society, the well- 
to-do and the poor..... 


The statistics on which Dr. Meigs bases his 
theory of class warfare...ccecoe 


Fig. 5. Then came the Consumers Reports with a 
long article stating that my figures seemed to 
prove that I was interested in class warfare, that 
the rich should have all the children and the 
poor, none—or some such thing. 


and especially by our fellow member of 
this Association, Dr. Clayton Beecham. 

In the Ladies Home Journal for Septem- 
ber, 1951, Clayton Beecham and I were 
written up in a scholarly article by Gladys 
D. Schultz, telling the facts about endo- 
metriosis and explaining its influence on 
sterility and fertility. This article brought 
a deluge of letters from all over the world 
and most of the correspondents were patients 
with endometriosis who were sterile and 
who wanted children. We had a regular fan 
mail. 


The consequences of an expressed 

opinion 

At this point I would like to demonstrate 
by lantern slides the consequences of my 
similar discussion of this lesion before a meet- 
ing of the American College of Surgeons in 
Los Angeles on Oct. 20, 1948.*° Each lantern 


College Graduates Still Losing Battle of Birthrafe 


The class of 1924, now gathering placement of 16 per cent. for menare to graduate this year-—--38,000 
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Table VIII. Changes in reproduction rate 
among young women in the last 10 years 


A. Changes in last 10 years 
(per cent increase) 


No. of young women with babies 34 
No. of women under 18 with 2 or 
more children 46 


B. Present reproduction rate 
(per cent in excess of replacement) 


College graduates 9 
1-3 years college 18 
High school graduates 28 
1-3 years high school 39 


Table IX. Number of children per married 


couple in various groups 


Women, all colleges, class of 1923 1.66 
Men, all colleges, class of 1922 1.85 
Private patients (J. V. M.) 1.94 
Massachusetts General Hospital doctors 2.70 
Massachusetts General Hospital outpatients 3.31 
Women with not over 4 years’ schooling 4.33 


slide will be given to the Editor of the 
AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY, and it is my hope that they 
will be published along with their explana- 
tory captions (Figs. 1 to 7). No discussion of 
the slides is needed in the text but it is im- 
portant that certain conclusions be drawn. 


Conclusions 

1. Sampson’s reflux or implantation theory 
of the etiology of endometriosis has been 
proved. 


in reunion at colleges throughout college graduates and 40 per cent. girls and 28,000 boys. 

the nation, has a lot to answer for, for women, the 54,000 men who re- “Does an A.B. means ‘abolish 
says @n organization called the ceived college degrees in 1924 wil] babies?’” asks the bureau, which is 
Fopulation Reference Bureau of leave only 45,000 sons to replace represented in this area by Dr. 


Washington. 


1924 are losing the battle of the birth rate. 


them, and the 26,000 women will Clarence J. Gamble of Milton. 


Fig. 6. Later, Dr. Gamble was nicely quoted in The Boston Herald and his figures came from 
the Population Reference Bureau of Washington—college graduates who received degrees in 
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NEWSWEEK - NOVEMBER 5, 1951 


CHILDLESS WOMEN. At the meeting ...... blamed 
late marriage and the use of contraceptives for 
incidence of ...... endometriosis. 


OBJECTIONS. Dr. William T. Kennedy ..... highly 
questionable..... Dr. John Rock ..... utterly no 
PYOOL. Dr. Thomas J. Parks...... applies to 

1 out of every 10 women..c.ccccccscccee Dre Alan F. 
Guttmacher ...ee- great over-statement of relative- 
ly unimportant fact in field of*sterility...... ee 
Dr. Leon S. Israel..... does not distinguish be- 
tween medical facts and theory. 


Fig. 7. In Newsweek, Nov. 5, 1951, I was taken 
to task by the Planned Parenthood Group, who 
denied our ideas, and yet they have not yet pro- 
duced the results of their investigations which they 
stated they were to carry out to disprove our ideas. 
Not only that, but contrary to the article in News- 
week, I have never accused contraceptives as being 
a cause of endometriosis but only a means of pre- 
venting pregnancy. I am patiently awaiting the 
proof that endometriosis is not more frequent in 
those who marry late and have few children. I 
feel that my facts are in order and will be diffi- 
cult to refute. 
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2. Conservative treatment of endometrio- 
sis is safe and important. 

3. Sterility caused by endometriosis can 
be cured in a satisfactory percentage of 
patients. 

4. Early marriage and frequent childbear- 
ing is important to prevent the onset of 
endometriosis and its subsequent sterility. 

5. There is a marked difference in the 
incidence of endometriosis in private and 
ward patients. 

6. College graduates are woefully behind 
in fulfilling their obligations in the produc- 
tion of children. 

7. Education of the masses is the only 
way the problem of overpopulation can be 
solved. 

8. Financial aid to our young in their 
early married years is important and often 
necessary. 
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in tissue culture 


HENRY A. THIEDE, M.D. 
Rochester, New York 


THE maintenance of nutrition and bio- 
chemical equilibrium of the embryo and 
fetus is largely a function of the tropho- 
blast. Study of abnormal function depends 
upon recognition of normal cell function. 
Relatively little is known about the cyto- 
chemistry of these cells. Tissue culture of- 
fers a method for investigating cellular 
metabolism, but at present there is no satis- 
factory technique for distinguishing pla- 
cental cell types in vitro. Conflicting 
observations and conclusions have been re- 
ported by those workers using placental 
explants in tissue culture. The purpose of 
this paper is to describe a method for grow- 
ing the human trophoblast in monolayer 
without explants and the subsequent histo- 
chemical staining of these cells. 

Reports of in vitro growth of placental 
tissue first appeared in the literature about 
35 years ago. Some attention was focused 
on this modality for a short time, particu- 
larly in the European countries. Sixteen 
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Studies of the human trophoblast 


|. Cultural methods and histochemical staining 


years later Jones, Gey, and Gey’ assayed 
chorionic gonadotrophin in the nutrient 
media from placental cells maintained in 
continuous culture. Few studies have been 
reported since then. All have followed the 
same basic approach of growing explants 
of placental tissue. Only the nutritional 
media and the culture vehicles have 
changed. The observations have been lim- 
ited essentially to description of cell types 
in the outgrowth and to the detection of 
chorionic gonadotrophin. The recent culti- 
vation of amnion and chorion cells for 
virus reproduction had been the only other 
original approach in this field. 

The work of Friedheim? in 1929, although 
somewhat philosophical, is among the best 
of his contemporaries. Using hanging-drop 
preparations of tubal gestations he described 
and illustrated a cellular outgrowth within 
24 hours of large round to oval cells with 
coarse granules packed closely around a 
centrally placed nucleus. Some pleomor- 
phism was noted. Mesenchymal cells were 
not definitely observed. Syncytial growth 
persisted for only 48 hours. By exclusion 
of these two cell types, Friedheim concluded 
the surviving cells were those of the Lang- 
hans layer. Mayer and Heim® in 1927 had 
reported no mesenchymal growth and also 
thought the surviving cells were of the 
Langhans type. 

Jones and associates’ cultivated explants 
of immature placenta and hydatidiform 
mole on cover slips and in roller tubes. 
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They observed a lag period of 5 to 8 days 
before migration or increase in cellular ele- 
ments occurred. They, too, noted a limited 
growth of the syncytial layer, but in addi- 
tion observed a growth of the myxomatous 
stroma which usually became overgrown 
with epithelial elements. These epithelial 
cells, which they identified with the Lang- 
hans layer, were described as broad and 
elongated with round or slightly oval nuclei, 
containing some vacuoles and granules. 
Pleomorphism was common. Mitotic figures 
were rarely seen. The production of chori- 
onic gonadotrophin was attributed to the 
Langhans cells. 

Stewart, Sano, and Montgomery* in 1948 
propagated fragments of immature placental 
tissue in roller tubes. They described three 
types of cells, the stromal cell with a round 
nucleus, the oblong syncytial cell with an 
oval nucleus, and the more or less round 
Langhans cell with a round nucleus sur- 
rounded by a pale halo. The syncytial cells 
could not be maintained in culture. No note 
was made of any granules in the Langhans 
cell. Mitotic figures were numerous. The 
presence of chorionic gonadotrophin in the 
nutrient fluid collected from cultures show- 
ing degeneration of the cellular outgrowth 
suggested that the hormone may be elab- 
orated from the explant and not necessarily 
from the surrounding cellular outgrowth. 

Waltz and his associates’ in 1954 pub- 
lished their experiences with growth of the 
hydatidiform mole using weighed fragments 
in Carrel flasks. They described and illus- 
trated at least 5 different cell types and 
concluded they could not ascribe a name or 


the production of chorionic gonadotrophin . 


to any one cell type. The cell which Fried- 
heim? described as the Langhans cell in his 
culture is one of the predominant cell types 
described by Waltz. 

It is obvious that there are many points 
of difference in the cytologic description of 
placental cells grown in tissue culture. Re- 
cent investigators hesitate to pick out any 
one cell type as being the Langhans cell. 
These inconsistencies are probably, in part, 
a result of the limitations of the experi- 
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mental conditions. Cells growing in a plasma 
clot do not allow for good differential stain- 
ing. Subcultures are often difficult or unsuc- 
cessful. The length of the experiment is 
limited by clot lysis. High power microscopy 
and photography are less than satisfactory. 
Maintenance of cells in monolayer on glass 
allows for greater flexibility in study of the 
function and morphology of these cells and 
eliminates the objectionable explant. 


Methods and materials 


Tissue culture techniques. Seven human 
placentas were collected at times of thera- 
peutic abortion performed for a variety of 
indications. The gestational age extended 
from 9 to 14 weeks. Under the strictest 
aseptic conditions, the material was divided 
into small portions, and each portion washed 
with 5 changes of Hanks’ balanced salt solu- 
tion (HBSS) to free it of maternal tissues. 
The chorionic villi were meticulously dis- 
sected off the chorionic plate and collected 
in a separate container of HBSS. Paraffin 
sections of random samples of this material 
have shown it to be amazingly free of de- 
cidua. The aggregate of chorionic villi was 
then incubated at 36 to 37° C. for 30 min- 
utes with 30 ml. of Difco 1:250 trypsin 
0.25 per cent in synthetic medium 199® ad- 
justed to pH 7.6 with constant vigorous 
stirring by a Teflon-covered magnet over 
an insulated magnetic mixer. The suspen- 
sion was decanted through a double layer 
of cotton-free gauze mesh and the filtrate 
centrifuged for 5 minutes at 900 r.p.m. The 
sediment was washed once with Medium 
199. After repeat centrifugation the sedi- 
ment was resuspended in a nutrient medium 
of Eagle’s balanced salt 90 per cent, fetal 
bovine serum 10 per cent, penicillin 100 
units per milliliter, and streptomycin 50 
gamma per milliliter to a final concentra- 
tion of 6 x 10° cells per milliliter. One milli- 
liter was inoculated into each 16 by 150 
mm. screw-capped roller tube containing a 
flying cover slip 6 by 30 by 0.2 mm. and 
then incubated in a stationary slanted posi- 
tion at 36 to 37° C. The yield from each 
placenta was 25 to 30 cultures. 
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Fig. 1. Both the very thin spindle cell and an elongated epithelioid cell of placental 
monolayer cultures are shown here stained with MGG. The hairlike projections 
of cytoplasm are also seen in unfixed epithelioid cells. (x400; reduced 4.) 


Within 24 hours a large population of 
cells was growing on the cover slip. The 
culture medium was removed every other 
day, pooled, and prepared for quantitative 
chorionic gonadotrophin assay after the 
method of Delfs.” At intervals varying from 
16 hours to 14 days the cover slips were re- 
moved from the roller tubes, washed for 20 
minutes in warm HBSS, and fixed in 20 
per cent neutral Formalin, ice cold acetone, 
or absolute alcohol. 

HeLa cells (human epithelial) and L 
cells* (mouse fibroblasts) were propagated 
as pure cell strains and subsequently fixed 
under the same conditions to be used for 
comparison. 

Staining techniques. Established _histo- 
chemical staining procedures were used to 
study the placental cells, and in most cases 
also the HeLa and L cells, for the presence 
of fat, glycogen, glycoprotein, alkaline phos- 
phatase, cytochrome oxidase—cytochrome C, 
and DNA-RNA content. 


*Both strains were clones isolated and furnished by Dr. 
W. R. Earle’s laboratory at the National Cancer Instituté& 


1. Fat. Material fixed in Formalin was 
used. After thorough washing the cells were 
stained with the freshly filtered fat-soluble 
dye, oil red O for 2 minutes, washed quickly 
in 50 per cent alcohol, distilled water, and 
then counterstained briefly with Ehrlich’s 
hematoxylin. The cover slips were mounted 
in glycerine jelly. Controls were exposed 
to acetone before staining. 

2. Glycogen and glycoprotein. Material 
fixed in Formalin and absolute alcohol was 
used. The cells were oxidized for 5 minutes 
with 0.5 per cent periodic acid, washed, 
stained in Schiff’s leukofuchsin® for 10 min- 
utes, differentiated for 10 minutes in 10 
per cent sodium meta bisulfite and 1 N 
hydrochloric acid, washed, counterstained 
very lightly with 0.1 per cent light green 
in acidified water, washed, dehydrated, and 
cleared in xylol and the cover slips mounted 
in Permount. The glycoprotein slides were 
digested for one hour at 37° C. with either 
saliva or 1 per cent malt diastase in neutral 
buffered saline before staining. 

3. Alkaline phosphatase. The fixatives 
were cold acetone and cold Formalin. The 
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Formalin fixation preserved cellular detail 
better. The ceils were incubated in a 0.3 
per cent calcium nitrate and glycerophos- 
phate substrate buffered pH 9 at 36 to 37° 
C. for 3 to 15 hours. Control slides were 
incubated in a similar manner with the 
substrate omitted. The calcium phosphate 
formed in situ was then converted to cobalt 
phosphate by a 5 minute exposure to 2 per 
cent cobalt nitrate. This in turn was con- 
verted to the brown-black cobalt sulfide by 
a 30 second exposure to 3 drops of am- 
monium sulfide in 40 ml. of water. In this 
experiment HeLa and L cells as well as a 
bone marrow smear from a leukemic pa- 
tient were stained for comparison. 

4. Cytochrome oxidase—cytochrome C. 
Fresh unfixed material was used. The cells 
were washed with warm HBSS and incu- 
bated with Graf-Nadi’® reagent for one 
hour at 36 to 37° C., rinsed in 0.9 per cent 
sodium chloride solution, mounted in sat- 
urated potassium acetate solution,’? and the 
edges of the cover slip sealed with colorless 
nail polish. HeLa and L cells were controls. 
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5. Desoxyribonucleic-ribonucleic acid. An 
estimate of the DNA-RNA content of the 
cells was obtained by the use of the Feul- 
gen principle with May-Grunwald-Giemsa 
stain (MGG). Best results were with fixa- 
tion in absolute methyl alcohol. Staining 10 
minutes in a saturated solution of May- 
Grunwald in absolute methyl alcohol fol- 
lowed by 20 minutes in dilute Giemsa (1:10 
in distilled water) after dehydration and 
clearing in xylol gave excellent differentia- 
tion. The cover slips were: mounted in 
Permount. 

In addition a modification of Berta- 
lanffy’s'* fluorochrome staining technique 
was utilized to differentiate the DNA-RNA 
in these cells. Cover slips fixed in absolute 
alcohol were washed in a citrate buffer 
(pH 3) for 20 minutes and then stained 
for 30 minutes with acridine orange, 
1:2,000. After several rinses in buffer the 
cover slips were mounted wet and examined 
under low UV intensity with a standard 
Zeiss microscope and Mercury lamp HBO 
200 assembly. Control slides for both 


Fig. 2. One type of multinucleated giant cell found in placental monolayer cultures. 


(x400; reduced %.) 
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Fig. 3. HeLa cells stained with MGG. Note the pavement-like growth which is typi- 
cal of epithelial cells in tissue culture. Mitotic figures are often seen. (x400; reduced 


“-) 


methods were incubated for one hour at 
37° C. with RNase and DNase (0.1 per 
cent crystallized in triple distilled water) 
before staining. 


Results 


Morphology. The cells can best be de- 
scribed from the MGG stain. With this 
the nuclei are purple (Feulgen-positive 
DNA) and the nucleoli are dark blue 
(RNA). The cytoplasm shows a fine retic- 
ular gray-blue basophilic pattern. 

To facilitate the description of. the tinc- 
torial properties of the cells, they are 
arbitrarily divided into three structural 
types with the explicit understanding that 
intermediate forms can be found in every 
preparation. The argument of whether these 
different cell types are real or apparent 
will be dealt with in the “comment.” 

1. Spindle cell (Fig. 1). This cell is thin 
and very long, often spanning the diameter 
of one high-power field. The elongated 
nucleus is eccentrically located nearer one 
pole of the cell with its long axis parallel 


. type. They are probably not an artifact of 


to the long axis of the cell. Occasional 
binucleated forms are found. The tip of 
the cell is often splayed out in bulblike 
fashion. 

2. Epithelioid cell (Fig. 1). This cell is 
pleomorphic, occurring in oval, round, 
multangular, or elongated form. There is 
considerable anisocytosis. The nuclei are 
larger than those of the spindle cell and 
are oval-shaped with prominent nucleoli. 
In the juxtanuclear position lies an area 
about the same size as the nucleus which 
stains darker blue than the surrounding 
endoplasm. As a rule this structure is at 
the pole of the nucleus away from the tail 
of the cell if one is present. Binucleated 
forms are common, but this type cell has 
only one juxtanuclear structure which lies 
between the nuclei. A rather distinct peri- 
nuclear concentration of stain occurs, 
leaving the outermost cytoplasm relatively 
light-colored. Burrlike projections of cyto- 
plasm about the periphery of the cell are 
a constant finding only in the epithelioid 
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Fig. 4. L cells stained with MGG. Note the extreme variation in cell shape and 
nuclear size. Binucleated cells and intracytoplasmic vacuoles are also seen. (X400; 


reduced 4.) 


fixation because they are seen in the fresh 
state in the outgrowth from explant cul- 
tures. 

3. Multinucleated giant cells (Fig. 2). 
These are pleomorphic cells of very large 
size containing from 3 to 18 or more nuclei 
in a cluster, as a rosette, or scattered in 
small clumps about the periphery of the 
cell. These cells show no changes in the 
nuclei or cytoplasm suggestive of degenera- 
tion and are present in cultures only 16 
hours old. 

4. HeLa cells (Fig. 3). These are seen 


as sheets of large blue cells with purple. 


nuclei growing in pavement-like fashion. 
Frequent and bizarre mitotic figures are 
seen. Cells which are attached to the cover 
slip but are no longer spread out on the 
glass appear as homogenous dark blue 
spindle-shaped cells. Occasional multinucle- 
ated giant cell forms are seen. The L cells 
are smaller and either fusiform or multan- 
gular with the same staining propensities 
for MGG. Giant cell and epithelioid cell 
formations are common (Figs. 4 and 5). 


Cytochemical reactions. 

1. Fat. Oil red O stains fat scarlet. The 
nuclei and nucleoli counterstain light blue 
(Fig. 6). All of the placental cell types 
show some evidence of fat. The epithelioid 
and giant cells show much greater accumu- 
lations. The fat globules are encased by a 
colorless rim which separates them from 
the edge of the refractile cell membrane. 
The juxtanuclear oval does not stain and 
stands out prominently surrounded by fat 
globules. 

Multinucleated and spindle-shaped HeLa 
cells show small bipolar accumulations of 
fat. The L cells and the control slides 
fixed in acetone contain no fat. 

2. Glycogen and glycoprotein. 

A. CONTROL SLIDES. The spindle cells 
and the smaller epithelioid placental cells 
exhibit a rose-lavender—colored (PAS-posi- 
tive) zone generally limited to one pole 
of the cell adjacent to the turquoise-colored 
nucleus (Figs. 7 and 8). The very large 
epithelioid and multinucleated cells show 
a more diffuse distribution of the PAS-posi- 
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Fig. 5. Multinculeated giant cell in a pure culture of L cells. (x400; reduced 4.) 


tive material, which is more pink than 
lavender and which does not assume the 
shape of the juxtanuclear material described 
above. 

B. DIGESTION SLIDES. Considerable PAS- 
positive material is still present in all the 
cells after digestion. Although the possibility 
of subtle differences in staining intensity 
exists, no appreciable amounts of glycogen 
can be demonstrated. 

The HeLa cell contains no PAS-positive 
material, hence, contains no glycogen. The 
L cell, however, does contain PAS-positive 
material in the same distribution as the 
placental spindle cell but after digestion 
also exhibits no perceptible change in stain- 
ing intensity. 

3. Alkaline phosphatase. The vast major- 
ity of the placental cells of all types take 
no stain and are barely visible. However, 
occasional epithelioid cells of the angular 
type (Fig. 9) and multinucleated giant cells 
(Fig. 10) stain quite unequivocably brown- 
black. The nucleus and cytoplasm stain 
with equal intensity. The spindle cell does 
not stain. 


The HeLa cells and L cells which are 
stretched out on the glass, regardless of the 
morphology, uniformly take no appreciable 
stain. A positive response with a leukemic 
bone marrow is pictured in Fig. 11. 

4. Cytochrome oxidase—cytochrome C 
The large epithelioid cell shows the greatest 
affinity for the blue granules or globules 
of the Nadi reaction. The nucleus and the 
juxtanuclear area do not stain. The spindle 
cell rarely stains, but the giant cell does 
manifest some dye. The HeLa and L cells 
both are seen to contain a very fine stippling 
of blue granules. 

5. RNA-DNA. With acridine orange the 
chromatin of all the cells stains an intense 
green. The nucleoli are seen indistinctly as 
a lighter green. The cytoplasm of all the 
cells presents a light orange color. The 
large epithelioid cells and the giant cells 
fluoresce brighter orange than the spindle 
cells (Fig. 12). None of the placental cells, 
however, show the brilliant orange-red color 
seen with the L cells stained by the same 
technique. 

The control slides incubated with RNase 
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Fig. 6. Three placental spindle cells and an 
epithelioid cell lying side by side. The con- 
centration of fat globules is usually heavier 


in the epithelioid cell than in the spindle 
cell, as is pictured. (Original magnification 
x400.) 


Fig. 7. Placental spindle cells with the rose-colored 
PAS-positive material present at one pole of the 
cells only. (Original magnification x400.) 


Fig. 8. Small placental epithelioid cells and spindle 
cells showing the juxtanuclear collection of poly- 
saccharide. (Original magnification <900.) 


Fig. 12. Placental giant cells stained with acridine 
orange. The green of the nuclear chromatin masks 
orange of nucleoli. (Original magnification <400. ) 


Fig. 13. An unstained placental epithelioid cell 
as seen under ultraviolet. The bright yellow 
granules are in the cytoplasm. The 2 small green 
ovals are nuclei and the large green oval is the 
juxtanuclear area. (Original magnification <400.) 


Fig. 14. A placental epithelioid cell stained with 
toluidine illustrating the juxtanuclear area sur- 
rounded by a Javender-colored endoplasm. (Orig- 
inal magnification x950.) 
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and DNase show a corresponding decrease 
in stain intensity. The nucleoli should be 
orange, but the color is probably masked 
by the intense green color of the nuclear 
chromatin. They are seen much more dis- 
tinctly after DNase digestion. 


Comment 


Growing placental cells in monolayer 
allows for more meaningful interpretation 
by removing the unknown factors of the 
plasma clot and the explant. That these 
cells come from the chorionic villus is al- 
most certain. Paraffin sections of the ma- 
terial before trypsinization reveal, for all 
practical purposes, nothing but portions of 
villi and rare clumps of decidua. Paraffin 
sections of the same material after trypsin- 
ization reveal the trophoblast to be absent 
but the stroma still intact. Also, bioassays 
of the nutrient media reveal chorionic 
gonadotrophin in amounts sometimes ex- 
ceeding 20,000 I.U. per liter. It is felt that 
this is sufficient evidence to conclude that 
at least some of the cells are from the tropho- 
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blast. Seven comparable specimens show vir- 
tually identical cellular patterns in vitro. The 
ratio of spindle cell to epithelioid cell aver- 
ages six to one. Only six to eight giant cells 
are found on an entire cover slip. These 
same cellular components are found in cul- 
tures of molar tissue, but the number of 
epithelioid cells and giant cells is decidedly 
increased. 

It would indeed be convenient to be able 
to label the spindle cell as mesenchyme, the 
epithelioid cell as cytotrophoblast, and the 
giant cell as syntrophoblast. Judging by the 
conflicting reports of others, cell mor- 
phology is not a reliable index in tissue 
culture. The HeLa and L cells illustrate 
that even pure cell strains in tissue cultures 
commonly assume shapes, including giant 
cell formation, which are unrelated to their 


generic origin. Furthermore, although there 
are 3 distinctly different shapes of cells in 
placental monolayers, there are also abun- 
dant intermediate forms. These cells are 
neither thin enough to be spindle cells 
nor large enough to be epithelioid cells, yet 


Fig. 9. Placental epithelioid cell stained for alkaline phosphatase. Note the giant 


cell above it which did not stain. (x400; reduced %.) 
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Fig. 10. A placental giant cell which did stain for alkaline phosphatase. Note un- 


stained cells in lower part of field. (x400; reduced 4.) 


they have structural characteristics common 
to both types. 

In culture of established cell strains, the 
most distinct difference between the epithe- 
lial cell and the fibroblast is that the former 
grows in pavement-like clusters while the 
latter migrates great distances. Mitotic fig- 
ures are frequently seen in actively growing 
cultures. Placental cells growing in mono- 
layer reproduce slowly. Small clusters of 
multangular epithelioid cells are sometimes 
found, and spindle cells are seen to span 
great lengths. There are many cells which 
by the shapes of their nuclei suggest that 
amitotic division may be the method of re- 
production. 

It is significant that the unstained epithe- 
lioid cell of the placental monolayer and 
the unstained Langhans cell of the explant 
are strikingly similar in appearance. To add 
to the confusion, Wislocki and Bennett?* ob- 
served “. . . the cytotrophoblasts seen in 
tissue culture are almost interchangeable in 
their appearance with fibroblasts. . . .” 
Also, Lewis** cultured a cell from the pla- 


centa which he called the clasmatocyte. His 
description and photographs are very simi- 
lar to the epithelioid cells of the monolayer. 
Cellular morphology and growth character- 
istics are certainly not dependable methods 
for distinguishing cell origin either in ex- 
plant or monolayer culture of the placenta. 
Our experience with explant cultures has 
also convinced us that no conclusions can 
be drawn as to which layer contributes the 
cellular outgrowth by examining the ex- 
plant. 

Much has been done with histochemical 
staining of tissue sections of the placenta 
and early ovum. These data are valuable 
as a yardstick for evaluating cells in tissue 
culture. The use of biological stains offers 
broad areas of application in monolayer 
cultures of placental cells. One of the 
advantages of monolayer culture is the 
preservation of cellular structure and en- 
zyme localization within the cell as a result 
of the decreased time of fixation and stain- 
ing that is required. Those who are students 
of cytochemistry will be immediately aware 
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Fig. 11. Positive alkaline phosphatase in the bone marrow smear of a patient with 
chronic leukemia. (X400; reduced 4.) 


that the staining procedures presented do 
no more than scratch the surface of the 
work to be done. We are reporting the 
results of a battery of histochemical stains 
which were used as a screen to establish 
basic techniques for further study. No direct 
conclusions can yet be drawn from. this 
material. Discussion is limited to speculation 
only. 

Wislocki,** Dempsey,’* and Gray*® 
with the placenta and Hertig and associ- 
ates’? with the early ovum have documented 
the chemical histology of the trophoblast. 
With this groundwork laid it might be 
thought that cytochemical differentiation of 
the trophoblast in vitro should be easy. This 
is not so. Wislocki and Dempsey™® found 
lipids in heavy concentration in the syn- 
cytium, in scant amount in the mesen- 
chyme, and absent in the cytotrophoblast. 
Fat is found in heavy concentration in both 
the epithelioid and giant cells of placental 
monolayers and is in scant amount in the 
spindle cells. It gives the same yellow-green 
fluorescence as noted by Wislocki. Because 


cells in culture may accumulate fat, the 
value of this stain is limited. By the same 
token, the Graf-Nadi reaction is also non- 
specific. According to Wislocki and associ- 
ates,‘ the positive indophenol reaction is 
found primarily in the syncytium. It is 
again the large epithelioid cells of the pla- 
cental cultures which give a distinctly posi- 
tive reaction. 

Of more immediate interest is the per- 
sistent presence of PAS-positive material 
and the apparent absence of glycogen in the 
arbitrarily defined cell types. Wislocki and 
Dempsey'® found little glycogen in the 
trophoblast of the normal placenta. With 
molar degeneration, however, extreme 
amounts were seen in the cytotrophoblast. 
Hertig’® in the early ovum described 
glycoprotein in the syncytium and in oc- 
casional stromal cells. In placental culture 
the PAS tends to accumulate at one pole 
of the cell particularly in the juxtanuclear 
area. With oil red O, osmic acid, Graf-Nadi 
reagent, neutral red, and acridine orange 
this same area appears as an_ unstained, 
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nonfluorescing vacuole (Fig. 13). An epithe- 
lioid cell stained with 0.1 per cent aqueous 
toluidine blue demonstrates nicely a typical 
juxtanuclear area (Fig. 14). It does take 
a dense PAS stain and is dark purple with 
MGG. It was speculated that this may 
represent a well-developed Golgi apparatus. 
The Golgi apparatus on occasion does stain 
PAS positive, and alkaline phosphatase can 
be demonstrated in a Golgi zone.”° The 
Langhans cell has been reported to have 
a well-developed Golgi net at one side of 
the nucleus, while in the syncytium the 
Golgi material is dispersed in granular rods 
or short threads throughout the endo- 
plasm.** Using several different silver im- 
pregnation stains as well as osmic acid 
preparations,** we have not yet been able 
to demonstrate any well-developed Golgi 
apparatus in any of these cells. The nature 
of this area is congruous with the glyco- 
protein nature of chorionic gonadotrophin. 

Alkaline phosphatase is seen only in the 
giant cells and large epithelioid cells. Yet 
not all of these cells exhibit this enzyme. 
The staining intensity is relatively poor, and 
modifications of the technique are being 
tried to increase this intensity. If this is 
possible, it may bring to light enzyme in 
other cells too faint to be recognized with 
the present methods. In 1947 Dempsey and 
Wislocki’’ reported increasing concentra- 
tions of alkaline glycerophosphatase appear- 
ing in the syncytium after the eighth week 
of gestation. The other fetal elements except 
the amnion and marginal membranous 
chorion were essentially negative. In the 
early ovum, Hertig’® demonstrated alkaline 
phosphatase concentrated in the brush 
border of the syncytium. Although of no 
real significance at this stage of our investi- 
gation, this enzyme is the only one which 
suggests by virtue of its apparently limited 
distribution that more than one cell type 
may be present. The results were consistent 
in young and old cultures so that aging 
should not be a factor here. However, the 
use of more mature placental tissue may 
also increase the proportion of cells demon- 
strating alkaline phosphatase. 
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The concentration of ribonucleic acid 
does not appear to be very great in any 
of the cell types. This is consonant with the 
slow rate of reproduction of these cells in 
vitro. The greater intensity of color in the 
larger cells may be due to the more abun- 
dant cytoplasm. Hertig’® and Wislocki and 
Dempsey’® reported greater concentrations 
of RNA in the syncytium than in the 
cytotrophoblast or the mesenchyme. 

Within this mixture of cells of many 
shapes and sizes, a poorly defined cyto- 
chemical distinction is seen between the thin 
spindle cell and the large epithelioid and 
giant cells. The bulk of evidence suggests 
that the larger cells are from the tropho- 
blast. The final decision as to which cell 
type in vitro corresponds to the cytotropho- 
blast may depend upon the successful de- 
velopment of a pure cell strain from a clone. 
Our efforts are bent in that direction. 

Tissue culture can be an important ana- 
lytical tool for studying the trophoblast. 
Monolayer culture of fresh abortion ma- 
terial, hydatidiform mole, and erythro- 
blastotic and diabetic placentas is possible. 
The application of refined histochemical 
methods to these cultures offers an oppor- 
tunity for comparison at the cellular level. 
The study of the chemical constitution and 
biological behavior of the normal and ma- 
lignant trophoblast can be pursued. Mono- 
layer culture lends itself equally well to 
chromosome analyses, fluorescent antibody 
studies, electron microscopy, virus assay, 
and a host of other highly specialized fields. 
It is basic research of this nature which 
can provide answers to some of the prob- 
lems of congenital deformities and fetal 
wastage. 


Summary 

There is disagreement in the findings of 
investigators working with explants of the 
placenta in tissue culture. A method of in 
vitro growth of cells from the immature 
chorionic villus in monolayer on glass cover 
slips is outlined. Three arbitrarily defined 
cell types are described. The problem of 
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matching these cell types with those cells 
in tissue sections is discussed. The recovery 
of chorionic gonadotrophin from the nutri- 
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ent media is recorded. The results of the 
initial application of a battery of histo- 
chemical stains to these cells are presented. 
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Direct urethrocystometry 


C. PAUL HODGKINSON, M.D. 
Detroit, Michigan 


With the technical assistance of 


NORMAN COBERT,M.D. 


DtReEcT urethrocystometry is a term used amplifier and power supply, Model 152- 


to describe a modified procedure for re- 546OM, Sanborn Co., Waltham, Massa- 
cording simultaneously the pressures in the chusetts). 
urinary bladder and urethra incidental to 2. Carrier preamplifier (Model 150-1100, 
alterations in position, simulated stress, and Serial No. 58, Sanborn Co.). 
voiding. Rather than filling the bladder in a 3. Physiological pressure transducer 
retrograde fashion by the instillation of (Model 267B, Sanborn Co.). 
fluid, we record pressures during actual fill- 4. Polyethylene tubing, length 10 feet, 
ing of the bladder with urine, the excretion outside diameter 0.0062 inch, inside diam- 
of which has been stimulated by chlorothia- eter 0.045 inch, 2 lengths. 
zide, 500 mg., administered orally. Long, 5. Rubber tubing, collapsed diameter 5 
small caliber polyethylene tubes are used to mm. gauge of rubber 0.00625 inch (Perry 
mediate pressure changes to water-filled Rubber Co., Massilon, Ohio). 
transducers and a two-channel electronic 6. Glass tubing, length 110 cm., outside 
recorder (Sanborn). The procedure has diameter 4 to 6 mm. 
proved to be informative as well as practical, 7. Meter stick. 
efficient, and timesaving. 8. Random lengths of rubber tubing; 
The objectives of this initial report are Luer-Lok connecting tips; three-way stop- 
limited to a critique of the method and to cocks (4); 18 gauge Luer-Lok needles, blunt 
comparison with the standard procedure of tip (2); 18 gauge metal tubing 25 mm. 
cystometry. Some of the phases of bladder length; rubber cement; fine black silk thread; 
physiology for which direct urethrocystom- 50 ml. glass syringe (1); 10 ml. glass syringe 
etry can be used to advantage are indicated. (3); soft rubber catheter, 18 Fr. (3); ca- 
Because of the relatively few patients studied, theterization tray (1); lubricating jelly; rub- 
this report is preliminary and deals in gen- ber gloves, sterile; I.V. pole, height 6’; metal 
eralizations rather than in specific facts. clamps (4). 
9. Benzalkonium chloride (Roccal, Win- 
Apparatus throp Laboratories, New York, New York). 
The following apparatus is employed: 10. Widemouthed 8 ounce jars. 
1. Oscillographic recording system, two- 11. Miscellaneous material as follows: 
channel basic assembly (Sanborn driver polyethylene tubing, outside diameter 4 to 5 


mm., length 60 cm.; rubber bands, medium 
Poem the Bebatnett of Gensccleas size (2); masking tape, 1 inch wide, 1 roll; 
and Obstetrics, Henry Ford Hospital. metal basins for urine (2). 
Presented at the Seventieth Annual Small caliber polyethylene tubes (appara- 
Meeting of the American Association of tus No. 4) measuring 10 feet in length are 


Obstetricians and Gynecologists, Hot , 
Spring, Viriginia, Sept. 10-12, 1959. used to transmit the pressures from the blad- 
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der and the urethra to the two transducers. 
The transmission of pressure from the blad- 
der is direct. In the end of the polyethylene 
tube used for conducting the pressure of the 
bladder, small holes are cut in the side wall 
for a distance of 3 cm. 

A closed system is used for conducting the 
pressure of the urethra. A small balloon is 
fashioned out of the thin gauge rubber tub- 
ing (apparatus No. 5). The length of the 
balloon should be approximately 8 mm. The 
distal end of the balloon is occluded by sev- 
eral wrappings of fine black silk thread. The 
opposite end of the balloon is tied over the 
open end of the second piece of polyethylene 
tubing. For this several wrappings of fine 
black silk thread are used, and care must be 
takert not to narrow the inside lumen. The 
ends of the balloon are sealed with rubber 
cement and are made watertight. 

With fine black silk wrappings, the distal 
end of the urethral balloon is attached to the 
side of the bladder tube at a point 35 mm. 
from its tip. At a point exactly 40 mm. from 
this wrapping, the two polyethylene tubes 
are again wrapped together. This serves as a 
marker indicating the length of the average 
female urethra. Throughout the remainder 
of their lengths, at 40 cm. intervals, the tubes 
are wrapped to minimize tangling. For iden- 
tification, the distal end of the bladder tube 
is cut square and the distal end of the ure- 
thral tube is cut obliquely. The balloon will 
hold about 0.3 ml. before the side walls be- 
come stretched. 

At at point about 10 cm. from the balloon, 
the urethral tube is cut through and the ends 


are rejoined by an intervening piece of 18. 


gauge metal tubing, 25 mm. long. This is to 
aid in filling the balloon with water and in 
eliminating bubbles (Fig. 1). 

With the patient in the horizontal posi- 
tion, the upper level of the symphysis is se- 
lected for the reference point of zero pres- 
sure. On the metal standard at this level are 
fixed the two transducers and the water 
manometer. The two transducers, the water 
manometer, and a 50 ml. glass syringe are 
interconnected by short lengths of rubber 
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tubing and appropriately placed three-way 
stopcocks. 


Procedure 


Standardization of the apparatus. The 
water manometer, rubber tubing, and trans- 
ducers are filled with water. Each system is 
adjusted to make 80 ml. of water pressure 
equal to 20 mm. on the graph paper, a ratio 
of 40 to 1. 

Preparation of the patient. Twenty to 40 
minutes before test time the patient is given 
orally 500 mg. of chlorothiazide.* In the in- 
terim she is requested to drink 1,000 ml. of 
water. Immediately prior to the test, she is 
requested to void. The bladder is catheter- 
ized for residual urine. The long polyethy- 
lene tubes, filled with water, are inserted 
through the urethra into the bladder for a 
distance of about 10 cm.; this places the col- 
lapsed balloon into the bladder well beyond 
the level of the internal urethrovesical junc- 
tion. With use of a glass syringe fitted with 
a blunt-tipped 18 gauge Luer-Lok needle, 0.1 
ml. of water is placed into the balloon. This 
amount of water is insufficient to distend the 
flabby wall of the balloon, and no increase 
in pressure occurs. 

The tubes are gradually withdrawn from 
the urethra until the stylus of the recording 
system of the urethra shows an abrupt in- 
crease in pressure. This occurs when the bal- 
loon, partially filled with water, is brought 
within the urethra. The balloon is adjusted 
to rest in the inner third of the urethra. It is 
fixed there by adhering the urethral and 
vesical tubes to a juxtaposed harness made 
of larger sized polyethylene tubing, and pre- 
viously placed in the interlabial and inter- 
glutial clefts. 

The harness is fabricated from a piece of 
polyethylene tubing (apparatus No. 11). A 
loop is tied in each end of the tubing to 
which is fixed a rubber band. One rubber 
band is adhered firmly with masking tape to 
the skin in the midline of the back. The har- 
ness is brought anteriorly through the inter- 


*Diuril, Merck & Co., Inc., Newark, New Jersey. 
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glutial and interlabial clefts, and after being 
adjusted with slight but comfortable tension, 
the opposite rubber band is adhered to the 
skin. This harness serves to keep the poly- 
ethylene tubes in place when the patient 
moves. 

The 20 mm. line on the graph paper is 
selected as the initial level of zero pressure 
for both systems. The pressure in the ure- 
thral system is readjusted to a zero base line 
of 24 to 28 mm. It is to be noted that this 
amount of pressure does not indicate quan- 
titatively the muscle tone of the urethra. It 
does, however, indicate resistance to muscle 
tonus, and it serves as a useful reference 
point for the detection of increased or de- 
creased smooth muscle activity. 

The procedure is divided into 3 test pe- 
riods as follows: period No. 1 is performed 
as quickly as possible after the apparatus is 
in place and functioning; period No. 2 fol- 
lows in approximately 20 minutes; period 
No. 3 is accomplished when the urge to uri- 
nate is oppressive. 

In each test period the pressures in the 
bladder and urethra are noted during the 
following maneuvers: (1) at rest, position 
horizontal, (2) at rest, vertical position, (3) 
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coughing forcefully, 3 times, 10 second inter- 
vals, and (4) raising on toes and dropping 
forcefully on heels, 3 times, 10 second inter- 
vals (heel-bounce maneuver). 

Immediately following the final test pe- 
riod, the patient walks to the toilet, and sits 
quietly for 10 seconds before attempting to 
void. Upon completion of voiding she re- 
turns to the examining table, and when she 
is in the horizontal position, the tubes are 
removed. The bladder is again catheterized 
for residual urine, and it is tested with hot 
and cold solutions. The machine is allowed 
to run about 30 seconds at zero conditions 
to check on accuracy and to measure drift 
from the initial zero base line. 

Comparison with standard methods of 
cystometry. While neither the principles of 
theory or method are new, the modifications 
employed in direct urethrocystometry effect 
refinements which make possible the record- 
ing of more factual and more detailed 
information. Continuous, direct writing pres- 
sure curves have been accomplished pre- 
viously with use of an air tambour to ac- 
tivate a needle writing on a Harvard kymo- 
graph drum.’ The air contained in the 
tambour introduced inertia, and the respon- 


Fig. 1. Long polyethylene tubes. These are used to transmit pressures to the transducers. 
Separation of the urethral tube at the metal tube splint and repeatedly flushing both ends 


aids in making the system bubble-free. 
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siveness of the system was not as keen as was 

desired. The same difficulty was noted in the 

mercury apparatus available commercially. 
The substitution of renal excretion for ar- 


tificial filling of the bladder was used in 
1918 by Adler.? In 1953 Karlson,* to reduce 
artifacts, substituted the patient’s own urine 
in the retrograde method of standard cys- 
tometry. Adler? recorded pressure during 
emptying of a full bladder and insisted the 
method of artificial filling introduced error. 
The methods of cystometry employing nat- 
ural filling of the bladder were never popu- 
lar because of the extended time factor. 

Watkins,* in 1934 reviewed the problem 
of cystometry and concluded that in clini- 
cal practice the value of the procedure was 
questionable. Emmett,® in discussing the 
physiology of micturition, stated: “From the 
standpoint of the clinician cystometry has 
been a rather disappointing procedure. 
There are many reasons for this but prob- 
ably the most important is lack of standard- 
ization of execution and interpretation of 
the examination. Until a standard procedure 
is adopted, so that the results may be com- 
pared with many thousands of other normal 
and pathologic states, cystometry will con- 
tinue to be a muddle of unintelligible data 
supported by some, ridiculed by others, and 
poorly understood by most.” 

The method of direct urethrocystometry 
bypasses some of the objectional features of 
the standard methods of cystometry. It elim- 
inates filling of the bladder with urine sub- 
stitutes poorly adjusted to body tempera- 
ture. Continuous mechanical recording re- 
places the manual methods. Large caliber 
catheters which distort the urethra are not 
used. Because constant manipulation of the 
apparatus is not necessary, the possible ad- 
verse subjective influences from an unsympa- 
thetic or hurried technician are less likely 
to occur. In addition, the procedure of direct 
urethrocystometry, expanded to record si- 
multaneously vesical and urethral pressures, 
appears to offer improved accuracy, sensitiv- 
ity, and standardization of technique. 

Accuracy. By incorporating the water 
manometer in the system, the apparatus can 
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Pressure 


Time - (10 mm/sec) 


Fig. 2. Respiration and cardiac influences. The 
vesicle curve shows both respiratory and cardiac 
influences. The speed of the paper is 10 mm. per 
second and the pressure ratio 10 to 1. The respira- 
tory influence was calculated to average about 0.3 
cm. water pressure, and the influence from cardiac 
pulsation about 0.05 cm. water pressure. 
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Fig. 3. Vomiting. Both vesical and urethral pres- 
sure curves show synchronous elevations in pres- 
sure incident to vomiting. By projection, the 
pressure in the bladder was estimated to reach 
150 cm. water pressure. (Ratio 20 to 1.) 
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Fig. 4. Snoring. Vesical pressure curve showing 
the influence of snoring. (Ratio 20 to 1.) 
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Fig. 5A. Test period No. 1. A photograph of a 
record showing the pressure changes of test period 
No. 1. The resting pressure with the patient hori- 
zontal is shown on the left. (Ratio 40 to 1.) 
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Fig. 5B. Test period No. 2. Same patient as in 
Fig. 5A. (Ratio 40 to 1.) 


be standardized and checked for accuracy at 
the beginning of each test. It is most impor- 
tant for the tubes to be flushed with water 
repeatedly until all bubbles are removed. 
This may be difficult to accomplish with 
the urethral tube because the balloon tends 
to retain a small amount of air. Exclusion 
of air bubbles is best accomplished by sep- 
arating the urethral tube at the metal joint 
near the balloon (Fig. 1). When, after re- 
peated flushings, the long and short lengths 
of the polyethylene tube are bubble-free, the 
ends are rejoined over the metal tube splint. 
Slight pressure on the balloon at this time 
forces air from the short end and aids in 
making the system bubble-free. A 10 ml. 
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glass syringe containing water should be con- 
nected to the distal end of the tube during 
the process. 

When these precautions are observed, the 
apparatus is reliable, and the results are re- 
producible. 

Sensitivity. Observations with cystometry 
employing the water manometer have dem- 
onstrated transmission of respiratory influ- 
ences to the pressure in the bladder.* With 
the method presently described the intensity 
of respiratory influences can be calculated. 
With maximum sensitivity, it is possible in 
some patients to observe changes in pressure 
coincident with cardiac rate. These are due 
presumably to the action of the heart upon 
the diaphragm and pulsation of the abdom- 
inal aorta (Fig. 2). The slightest interference 
with the free interchange of respiratory air, 
as occurs with talking, coughing, snoring, 
and vomiting, causes increased abdominal 
pressure changes which are transmitted to 
the bladder and occasionally to the urethra 
(Figs. 3 and 4). Also, the movements of 
large muscle groups of the extremities cause 
increased pressure changes. 

Because of extreme sensitivity, it is neces- 
sary to suppress the recording apparatus to 
confine the pressure curves to the available 
area on the recording paper. It is necessary 
to adopt as zero pressure level the 20 mm. 
line on the graph paper. Otherwise, because 
of the relatively lowered level of the bladder 
when the patient sits to void, the pressure 
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Fig. 5C. Test period No. 3. Same patient as in 
Fig. 5A. (Ratio 40 to 1.) 
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curve would migrate off the graph paper. 
The amount of suppression varies according 
to the sensitivity of the carrier preamplifier. 
In the setup currently in use, a factor of 
X 10 is necessary for one system and X 20 
for the other. 

With this apparatus, should an interesting 
pressure reaction be observed, its configura- 
tion can be explored by increasing the speed 
of travel of the paper and the sensitivity of 
carrier preamplifier. When the desired in- 
formation is obtained, the machine can be 
readjusted to its former level. 

Records. When compared with the inter- 
mittent system of manual recording, the con- 
tinuous record, mechanically written, offers 
infinitely better possibilities. Rather than a 
single sheet of paper with a curve drawn 
through a relatively few points, the record 
of direct urethrocystometry may be several 
meters in length. This is rather unwieldy, 
and it has been found convenient to abstract 
the data. The following points are compared 
in sequence of their performance in the three 
test periods: (1) immediate pretest pressure, 
patient horizontal; (2) erect pressure, at 
rest; (3) cough pressure; and (4) heel- 
bounce pressure, positive and negative. When 
voiding the following pressures are ab- 
stracted: (5) sitting, at rest; (6) voiding 
pressure, initiation of; (7) voiding pressure, 
maximum; and (8) voiding pressure, ter- 
mination (Figs. 5A-5D). Data are transposed 
to a special “v-u metric chart” (Fig. 6). 

The availability of the record for leisurely 
detailed study and for comparison with oth- 
ers is advantageous. 

Standardization of technique. With expe- 


rience it has been possible to standardize © 


technique. Errors in procedure are easily de- 
tected, and they frequently can be rectified. 
Once the procedure is initiated, manipula- 
tion of the apparatus is avoided, except for 
exploration of interesting pressure responses. 
Simulated stress maneuvers are kept uniform 
although the vigor of patients in performing 
them may vary. 

One variable factor which is unpredict- 
able, and apparently uncontrollable, is the 
diuretic response to chlorothiazide. However, 
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Fig. 5D. Voiding. Same patient as in Fig. 5A. 
Pattern of voiding is nonreciprocal. (Ratio 40 to 
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Fig. 5E. Zero base line. The zero base line is 
checked at standard conditions before (left) and 
after (right) during the procedure. A slight down- 
ward drift of the posttest base line of the urethral 
system is seen. 


by keeping the time of administration uni- 
form and the volume of water ingested 
equal, the rates of excretion of urine are rea- 
sonably similar for practical purposes of this 
procedure. It is probably that widely differ- 
ent rates of excretion of urine will cause 
variations in response of the detrusor muscle, 
particularly if there is a tendency for the 
bladder to be hyperirritable as was noted by 
Adler.? 

External subjective influences. In the per- 
formance of the procedure, efforts are made 
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Fig. 6. “V-U metric chart.” The data from the 
record of the patient in Figs. 5A-5D has been 
abstracted. 
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Fig. 7. Standard cystometric curve, manually re- 


corded. 


to carefully observe the usual amenities of 
modesty. Patients are adequately robed. The 
number of attendants, particularly males, 
are kept to the minimum. A sympathetic at- 
titude is maintained, which is particularly 
necessary for the patient who loses her urine 
occasionally. 

Manipulation of the apparatus is not 
necessary during the procedure, and most 
patients gain confidence as the test pro- 
gresses. Several patients have slept through 
the procedure, and it was necessary to wake 
them to perform the tests. 
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Fortuitously the physical setup of our test 
room was excellent. The toilet is located in 
a cubicle directly adjacent to the examining 
room. During the voiding test, patients find 
a minimum of embarrassment because they 
are separated from the attendants by two 
closed doors. The polyethylene tubes pass 
beneath the doors without being constricted, 
and although privacy is provided, conversa- 
tion is possible. The high percentage of suc- 
cess in having patients void on command (95 
per cent) is an indication of their freedom 
from tension. 

Versatility of the method. The method is 
highly versatile. Because of the small caliber, 
the polyethylene tubes do not occlude the 
urethra, and most patients are unaware of 
their presence. Generally the tubes possess 
sufficient rigidity to remain in place during 
voiding, although, occasionally, the balloon 
has been expelled. The long length of the 
polyethylene tubes permit mobility and make 
possible the study of urethral and _ vesical 
pressures under various conditions of stress 
and in various positions. 

Contrary to standard methods of cystom- 
etry, the objectives of which are to study 
the vesical pressure under conditions of com- 
plete rest, direct urethrocystometry aims to 
provide information under both adynamic 
and dynamic conditions. 


Results 


Experience with direct urethrocystometry 
has been limited to 123 patients. Both pre- 
and postoperative records were obtained in 
43 patients, making a total of 168 records. 
The procedure has been employed for both 
inpatients and outpatients. 

On the basis of urinary symptoms, the 
indications for employment of direct urethro- 
cystometry have varied from no symptoms in 
some patients to complete incontinence in 
others. Many patients had normal urethro- 
vesicopubic relationships, others had exten- 
sive vesical prolapse. A few patients had an- 
terior displacement of the bladder from the 
pressure of pelvic tumors or from previous 
operative procedures. Three patients had 
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neurogenic bladder dysfunction. In one pa- 
tient the bladder, except for the trigone, 
had been excised because of a malignant 
growth. 

Direct urethrocystometry has gradually 
replaced standard cystometry in preopera- 
tive and postoperative study routines. Pre- 
operatively, this includes, in addition to gen- 
eral physical evaluation, metallic bead chain 
urethrocystographic studies and direct ure- 
throcystometry. When indicated, neurological 
and urologic consultations including culture 
of the urine and cystoscopy have been ac- 
complished. In the postoperative period the 
urethrocystometric and the urethrocysto- 
graphic studies are repeated. 

Emmett® reiterated the important points 
of a cystometrogram as stated by Watkins: 
(1) the character of the pressure curve; (2) 
the point when the first desire to void was 
noted; (3) the difference between reflex de- 
trusor contractions and increased abdominal 
pressure from straining, either operating 
singly or in combination; (4) the rapidity 
with which the bladder can adapt to increase 
in volume; and (5) total bladder capacity. 

Watkins* stated that the rise in the pres- 
sure curve should be gradual and continual 
until the end, when it should rise abruptly; 
the first sensation to void should occur at 
about 150 c.c., but varies within a wide 
range. He found it difficult to differentiate 
detrusor from voluntary action, because 
changes in intravesical pressure reflect alter- 
ations of both. 

Comparison of methods of recording. 
With use of the standard method of cystom- 
etry, the manual and electronic methods of 
recording were used simultaneously. The 
standard cystometric curve, intermittently 
recorded, was compared with the electronic 
curve (Figs. 7-9). The curve in Fig. 8 was 
fabricated by matching segments cut from 
the lengthy, continuous record of direct 
urethrocystometry. Both the standard and 
electronic records conform to the definitions 
of Watkins. Comparison of the records was 
made also in a patient with an atonic blad- 
der secondary to overdistention (Figs. 10- 
12). The long records of this patient whose 
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bladder held over 1,850 c.c. of fluid demon- 
strate, in addition to lack of sensation, the 
ability of the normal bladder, when atonic, 
to retain very large volumes at very low 
pressure. 

Comparison of the character of records. 
Striking differences were observed when the 
standard and direct urethrocystometric pres- 
sure curves were compared. Instead of a 
gradual and continual increase in pressure, 
the vesical curves of the direct urethrocys- 
tometrograms remained relatively flat. Ex- 
cept for spikes of increased pressure from 
voluntary muscular effort, the changes in 
basic pressures were essentially unaltered 


(Table I). 
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Fig. 8. Standard cystometric curve, continuous 
record obtained with electronic recorder simul- 
taneously made with standard cystometric curve 
in Fig. 7. Segments have been cut from the long 
record and arranged in sequence. (Ratio 10 to 1.) 
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Fig. 9. Bladder evacuation pressure curve. Same 
patient as in Figs. 7 and 8. The pressure curve 
was obtained when the bladder was emptied by 
catheterization, showing involuntary vesical pres- 
sure waves. (Ratio 10 to 1.) 
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Table I. Average differences in pressure between empty and full bladder 
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, 
No. of Pressure | Type of change ______| Average pressure 
Position records system | 0 | - change 
Horizontal 125 Bladder 90 16 19 + 5.24 cm. 
125 Urethra 49 18 58 - 3.21 cm. 


Vertical 121 Bladder 


118 Urethra 


82 13 26 
34 9 75 


+ 4.56 cm. 
— 7.49 cm. 


Table II. Average bladder capacity as obtained in direct urethrocystometry 


Volume of urine 


No. of records Less than 300 c.c. 


300 to 600 c.c. | More than 600 c.c. 


163 19 


Average volume 
Largest 
Smallest 


Average time of observation 
Average rate of excretion 


81 64 
577 


1,850 c.c. 
BS ¢.c. 


56.9 minutes 
10.14 c.c. per minute 


The average changes in pressure from the 
beginning to the end of the procedure were 
compared. With the long axis of the body 
horizontal, review of 125 records showed the 
average change in pressure in the bladder 
to be plus 5.24 cm., and in the urethra to be 
minus 3.21 cm. With the body axis vertical, 
the average of 121 records showed the pres- 
sure in the bladder to be increased 4.56 cm. 
of water, and in the urethra the average of 
118 records showed a decrease of 7.49 cm. 

In the horizontal a relative decrease in 
pressure in 125 records was observed 19 
times for the bladder and 58 times for the 
urethra. In the vertical position, in 121 rec- 
ords, the vesical pressure was decreased in 
26, and in the urethra 75 times in 118 rec- 
ords. 

The reasons for these paradoxical results 
were not apparent. That they were not the 
result of incomplete filling of the bladder 
was attested by the subjective circumstances 
as follows: (1) at the termination of the pro- 
cedure, the urgency to urinate was very 
painful; (2) many patients lost urine spon- 
taneously on their way to the toilet; (3) in 
obtaining basal pressures in the sitting posi- 
tion, difficulty was experienced in having 
patients hesitate even for 10 seconds after 


sitting on the toilet before initiating voiding; 
the urge was so severe that they usually be- 
gan voiding as soon as they felt the seat 
of the toilet on their thighs. 

Also, the combined volumes of urine ob- 
tained by voiding and catheterization aver- 
aged 577 ml. (Table II). This compared 
favorably with the experience of others using 
standard methods. 

Failure of the pressures to become elevated, 
also, was not a factor of prolonged time. 
Exclusive of that spent in preliminary and 
subsequent technical detail, the average time 
required to complete the procedure was 56.9 
minutes. The least amount was 8 minutes, 
during which time a highly nervous patient 
excreted 758 ml. of urine; the longest time 
was 184 minutes and a volume of 360 ml. 
was measured. Over 120 minutes was re- 
quired for a patient (previously mentioned) 
whose bladder was atonic from chronic over- 
distention. She complained of no sensation of 
distention and had no point of initial urge, 
yet she lost urine continually from around 
the catheter during the last half of the test. 
After two hours, by catheterization, 1,850 
ml. was obtained. 

The calculated rate of excretion of urine 
averaged 10.14 ml. per minute. At this rate 
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the bladder filled more rapidly than with range between 12 and 32 cm. of water pres- 
— either the continuous drip or intermittent sure. This represented the measurable re- 
e filling methods used in standard cystometry. sistance of the internal pressure of the bal- 
r. Failure to develop increased pressures was loon against the pressure and tone of the 
not due to technical causes. At the termina- urethra. Fatigue of smooth muscle or physio- 
tion of the procedures, standardized zero logic adaptation of tone of the smooth mus- 
readings were again obtained. The drift was cle of the urethra are plausible explanations 
_ noted never to exceed 1.5 mm. (6 cm. of for the loss of initial pressure in the record- 
water pressure) and, usually, was too slight ing system for the urethra. 
to measure. Uninhibited contractions. Spontaneous 
~ With incomplete filling, too rapid filling, voiding during the procedure occurred in 
— and faulty technique eliminated, no rational several patients with neurogenic bladder dys- 
m explanation is available to explain these re- function. The loss of urine occurred without 
sults. It appeared that nature had provided warning, and, once established, it was un- 
a ureterovesical reflex mechanism, triggered controllable. The act of urination was un- 
by the rate and volume of flow of urine conscious and was associated with synchro- 
through the ureters, which caused the de- nous elevations in both vesical and urethral 
trusor to progressively dilate as the bladder pressures. The pressure curves showed sev- 
% filled. Although further experimental work eral consistent features (Fig. 13). The con- 
will be necessary before this point can be tour of the curves was smooth and undulat- 
rs established, the fact that the vesical and ing. Once established, the increased pres- 
2. urethral pressures failed to rise during direct sures were sustained. They were unassociated 
at urethrocystometry remains as a very con- with alterations caused by pulmonary func- 
sistent finding. tion. In contrast, the changes in vesical pres- 
)- The reasons for the decreased values for sure secondary to intra-abdominal altera- 
r- the urethra are no less confusing. The initial tions showed irregular, sharp spikes of in- 
d pressure in the balloon of the transmitting creased pressure of brief duration. Opposite 
g system of the urethra was adjusted to a to the observations of Watkins,‘ the pressures 
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Fig. 10. Atonic bladder. Standard cystometric curve, manual recording. 
(Ratio 10 to 1.) 
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Fig. 11. Atonic bladder. Standard cystometric 
curve, electronic recording. Same patient as in 
Fig. 10. (Ratio 10 to 1.) 
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Fig. 12. Atonic bladder. Evacuation curve. Waves 
of pressure are noted when urine is evacuated by 
catheterization. Same patient as in Fig. 10. (Ratio 
10 to 1.) 


from detrusor contractions which were free 
from extravesical influences, were never ex- 
cessively high and were always below 60 cm. 
of water pressure. Watkins stated that de- 
trusor pressure was approximately twice that 
of maximum voluntary pressure and stated 
“the normally innervated detrusor muscle 
should be capable of promoting an intra- 
vesical pressure of at least 150 cm. of water.” 

Voluntary voiding. The pressures incident 
to spontaneous voiding showed characteris- 
tics which permitted their classification into 
three groups: reciprocal, partially reciprocal, 
and nonreciprocal. 
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When the voiding pattern was classified 
as “reciprocal,” an increase in vesical pres- 
sure and a decrease in urethral pressure were 
observed to occur concomitantly (Fig. 14), 
In the group classified as “partially recipro- 
cal,” the vesical pressure increased and the 
urethral pressure remained essentially un- 
changed (Fig. 15). In the “nonreciprocal” 
group, the vesical and urethral pressures 
were synchronous in their behavior and re- 
sembled the curves observed in patients with 
neurogenic dysfunction of the bladder with 
the addition of pressure spikes due to extra- 
vesical influences (Fig. 16). 

One patient was observed whose voiding 
pattern failed to conform to any of the above 
groups. She was 70 years of age and claimed 
to have emptied her bladder all her life by 
suprapubic manual pressure. The vesicoure- 
thral pressure tracing clearly showed the in- 
fluence of extravesical pressure and no trace 
of intrinsic muscle action was evident (Fig. 
17). The total volume of urine was 210 c.c.; 
the residual was 30 c.c. 

One hundred eleven records were classified 
according to the above groups. Three pa- 
tients had neurogenic bladder dysfunction, 
and one, referred to above, evacuated her 
bladder by extravesical pressure. Of the re- 
maining 107, 22 were classified “reciprocal” 
(20.5 per cent), 24 as “partially reciprocal” 
(22.5 per cent), and 61 as “nonreciprocal” 
(57 per cent). 

Emmett,® in discussing the physiology of 
the bladder, stated: “the importance of an 
accurate solution to this problem [voiding] 
is apparent when it is realized that a true 
explanation of the mechanism of the recip- 
rocal action of the detrusor muscle and the 
vesical neck would no doubt solve the riddle 
of the mechanism of micturition.” 

From the voiding patterns observed in the 
present study, it is probable that women ac- 
complish the act of micturition in any one 
of 3 ways. The least frequent was the “re- 
ciprocal” way. It appeared probable that the 
particular method adopted by a patient was 
a matter of conditioned learning. In the im- 
mediate postoperative period, only one pa- 
tient showed a change in the pattern of mic- 
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turition (Figs. 14 and 15). However, it is 
possible that long-term follow-up studies will 
show a change in the pattern of micturition 
as the result of a change in the anatomic 
relationships of the urethra and bladder. 

Intravesical versus intra-abdominal pres- 
sure. In patients at rest with the long axis 
of their bodies horizontal, standard cysto- 
metric procedures have repeatedly shown 
the bladder to retain urine at remarkably 
low pressures regardless of the amount or 
the degree of vesical distention. That the 
bladder occupies an intra-abdominal posi- 
tion was emphasized by Watkins* when he 
showed that intra-abdominal and intravesi- 
cal pressures were essentially the same. 
Berglas and Rubin® in 1953 stated that the 
pelvic cavity was subject to all the changes 
of the intra-abdominal cavity, and showed 
that the muscular floor of the pelvis was an 
intrinsic part of the physiologic complex of 
muscles enclosing the intra-abdominal cavity. 

Experience with direct urethrocystometro- 
grams supports these observations. In addi- 
tion, it appeared probable that the inner half 
of the urethra responds in a manner similar 
to the bladder, indicating that it, too, should 
be considered an intra-abdominal organ. 

Direct urethrocystometrograms are Ca- 
pable of recording changes in pressures of 
the bladder and urethra incidental to grav- 
ity and body dynamics. Two types of activity 
have been evaluated: (1) the straining ef- 
fort of the Valsalva maneuver and (2) the 
combined influences of gravity and contrac- 
tion of the skeletal muscles. 

Coughing is the explosive termination of 
the Valsalva maneuver. In the Valsalva ma- 
neuver the glottis is closed with the thoracic 
cage in systole, the diaphragm is immobi- 
lized, and the accessory muscles of respira- 
tion, including the abdominal muscles, are in 
a state of tension. As the result of this type 
of activity, intravesical pressure was in- 
creased and a sharp, uniphasic spike of in- 
creased pressure occurred. It has a recorded 
duration of about 1.5 seconds. It varied in 
height between patients and in the same pa- 
tient. 


The pressure registered in the inner half 
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Fig. 13. Neurogenic bladder dysfunction. Voiding 
was spontaneous, uninhibited, unconscious, and 
uncontrollable. (Ratio 40 to 1.) 
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Fig. 14. Reciprocal voiding pattern, preoperative. 
(Ratio 40 to 1.) 


of the urethra usually showed the same qual- 
itative change although it was usually not 
as high. 

The heel-bounce maneuver was designed 
to test the effects of gravity. In addition, tens- 
ing of the skeletal muscles caused a slight 
change in pressures. To perform the heel- 
bounce maneuver, the patient first rises on 
her toes and then drops forcefully on her 
heels. It was supposed that this antigravita- 
tional-gravitational performance would sim- 
ulate the shock of walking. 

The vesical curve responded in an oscillat- 
ing pattern of progressively decreasing, posi- 
tive-negative waves of pressure. They were 
of short duration, lasting up to 2.5 seconds. 
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Fig. 15. Partially reciprocal voiding pattern, pre- 
operative. Same patient as in Fig. 14. (Ratio 
40 to 1.) 


ro) 


S. 
x 
§ 
N 
3 
Q 


bh oO re) @ 
8 oS 5500 


Time -(imm. / sec.) 


Fig. 16. Nonreciprocal voiding pattern. (Ratio 40 
to 1.) 


In many patients the pressure of the ure- 
thra followed a similar pattern, although it 
was usually of less intensity. The amount of 
urine in the bladder had very little effect 
on the behavior of the pressure, although in 
some patients the negative phase increased 
directly as the volume of urine increased. 


Comment 


In the critical appraisal of the apparatus 
and procedure of direct urethrocystometry 
versus standard cystometry, major points of 
interest concern are: (1) the efficiency of 
the apparatus, (2) the standardization of 
technique, and (3) certain preliminary im- 
pressions pertaining to urethrovesical physio- 
logic function. 

The oscillographic recording system func- 


tioned in a highly efficient manner. Minute‘ 
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pressure changes transmitted through the 
fine caliber polyethylene tubes were recorded 
simultaneously. No difficulty was experienced 
with the transmission system, provided the 
tubes were bubble-free. 

The major difficulty with the apparatus 
involved the urethral balloon. Initially, its 
fabrication from flat sheets of thin-gauge 
rubber was difficult. After being supplied 
with thin-walled rubber tubing (apparatus 
No. 5), especially manufactured according to 
our specifications, this matter was somewhat 
simplified. While it functioned well in its 
present state, it was not ideal. It would be 
improved if the distal end of the balloon 
were primarily closed, leaving attached a 
short tail by which the distal end of the 
balloon could be fixed to the vesical tube. 
This would reduce the bulk of the wrappings 
of silk. Also, the collapsed diameter should 
be less than 5 mm., preferably 3 mm. The 
proximal end of the balloon could be im- 
proved if it fitted more accurately over the 
polyethylene tube eliminating the redundant 
folds which presently must be closed with 
silk wrappings and sealed with cement. 

Some difficulty was occasioned in retain- 
ing the balloon in place in the urethra dur- 
ing voiding. More attention to the fixation 
of the tube to the polyethylene tube harness 
reduced the frequency of this accident, and 
it seemed probable that its incidence could 
be further reduced if the polyethylene tubes 
were less pliable. 

The acceptance of the patient to the 
standardized procedure was excellent. It was 
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Fig. 17. Extravesical voiding pattern. 
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advisable for patients to wear shoes with 
hard, low heels and stiff soles if full response 
to the heel-bounce maneuver were to be ob- 
tained. 

The major defect in procedure rested in 
accepting arbitrarily the upper level of the 
symphysis with the patient horizontal, as the 
zero pressure reference point. Even with pa- 
tients retained in the horizontal it has been 
shown that this is unreliable, and Dubois’ 
and Adler? each reported correction factors 
if the upper level of the symphysis was used 
as a zero point of reference. Watkins* was 
unable to make such specific correlations and 
accepted this as a factor of unavoidable 
variation. The metallic bead chain studies® 
confirm the high degree of mobility of the 
bladder and urethra in response to stress and 
show wide variations in the positions of the 
bladder and urethra between different in- 
dividuals. It is important to realize that the 
zero pressure level is purely an arbitrary 
selection. Statistical comparison of recorded 
pressures between patients is relative and not 
actual. While it is not valid to make com- 
parison between patients, intrarecord com- 
parison of the pressures recorded during 
standard test periods in the same individual 
is proper. With procedure standardized, each 
patient serves as her own control. 

In this report, discussion of the clinical 
aspects of direct urethrocystometry must be 
considered to be in the category of “pre- 
liminary.” The small number of patients 
tested, the incomplete variety of urethro- 
vesical conditions observed, and the incom- 
plete correlation of anatomic and physiologic 
data, prevent the making of factual conclu- 
sions. Certain generalizations are mentioned 
to point up the need for continued and more 
detailed study. 

That the pressure recorded in the bladder 
and, to a less extent, that in the urethra 
represented much more than simple detru- 
sor action appeared to be clear. Pure detru- 
sor function was difficult to recognize. It 
appeared likely that the records of patients 
with neurogenic dysfunction, who spontane- 
ously and unconsciously voided during the 
procedure, showed changes in pressure as 


Direct urethrocystometry 661 


free from extraneous influences as was pos- 
sible to obtain. Similar waves of pressure 
sometimes were observed during evacuation 
of the bladder by catheterization. 

In the horizontal patient, the resultant 
pressure in the bladder at any one time rep- 
resented the summation of several influences: 
intra-abdominal pressure, cardiorespiratory 
influences, and tone from detrusor action; in 
the vertical patient, to these factors must be 
added the influence of gravity. It was prob- 
able that detrusor tone contributed very lit- 
tle to the aggregate of pressures. The inher- 
ent capacity of the detrusor to progressively 
and continually dilate as the bladder filled 
was demonstrated in this study. The fact 
that this occurred without appreciable in- 
crease in pressure gave the impression that 
the bladder acted like a flaccid, inert bag, 
passively reflecting the pressure of the intra- 
abdominal cavity. Whether or not these im- 
pressions and interpretations are sufficiently 
valid to support the idea of a ureterovesical 
reflex mechanism is speculative. 

One thing is certain. The bladder and 
urethra in the active erect female are as- 
sailed continually by extraneous influences of 
pressure of unpredictable height and fre- 
quency. Actions which involve the Valsalva 
maneuver were purely positive influences of 
pressure. Gravitational influences incident to 
locomotion appeared to have both a positive 
and a negative phase which tended to cancel 
each other. The physiologic responsibility of 
the bladder in the erect female becomes all 
the more remarkable when these factors are 
fully appreciated. The variable relationships 
of the pressures of the bladder and the ure- 
thra incident to voiding are difficult to rec- 
oncile with the accepted theories of micturi- 
tion. That more than one pattern of relation- 
ship of pressures occurred during voiding 
were repeatedly observed. The speculation 
was gained from these results that the de- 
gree of participation of the urethral sphinc- 
teric closing mechanism in the process of 
micturition is relatively passive; that prob- 
ably it is opened by sustained elevation of 
intravesical pressure from any source; and 
that, once open, it remains so until the pres- 
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sure is lowered or the bladder is emptied. 
Adler? made similar observations and stated, 
“only induction of urination is voluntary; 
once the sphincter is relaxed, the further 
course is automatic.” Further, it seemed 
probable that the prompt control of urina- 
tion was not a function primarily of the in- 
ternal sphincteric mechanism. 

To accomplish or suppress voiding, it was 
surprising to observe how slight need be the 
changes in pressure; when compared to ele- 
vations in pressure effected by coughing, the 
pressure changes incidental to voiding were 
minimal. The main differences were in their 
duration: during voiding the increase in pres- 
sure was sustained; in coughing it was tran- 
sitory. 

Further, these observations raised specula- 
tion as to the relative importance of the ac- 
tion of the detrusor muscle. Pure detrusor 
action was seldom identified unless evacua- 
tion of the bladder was in progress. It was 
because of this that Adler? held that detrusor 
function could be studied only when the 
bladder was in a state of evacuation. To ac- 
commodate to varying degrees of distention 
and maintain constant tone are physiologic 
properties recognized to be inherent in the 
detrusor muscle. The question was raised 
whether the waves of pressure which oc- 
curred when the bladder was being emptied 
might not occur mainly because of this in- 
herent property of the detrusor to accommo- 
date to size and to maintain constant blad- 
der tone, rather than for them to represent 
the mechanical energy needed to evacuate 
the bladder of urine. An interesting correla- 
tion was the observation that remarkably 
satisfactory retention and voluntary expul- 
sion of urine were achieved by a patient 
whose entire bladder, except for the trigone, 
had been excised. 

These preliminary data emphasize the 
need to reiterate that the physiologic func- 
tions of the bladder and urethra are to re- 
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tain and to expel urine. The physiologic 
mechanisms whereby these functions are ac- 
complished are multicomplicated and poorly 
understood. The current pressure studies 
suggest that, in the appraisal of urethrovesi- 
cal physiology, it is necessary to orient the 
purview of one’s thinking away from sin- 
gular consideration of the psychoneuromus- 
cular function of the urethra and bladder 
and include attention to the broad dynamic 
and interrelated mechanisms of cardiore- 
spiratory function, gravitational effects and 
antigravitational efforts, anatomic alterations 
of urethrovesical relationships, and all other 
factors which enter into and control intra- 
abdominal pressure. 


Summary 


1. The apparatus, procedure, and prelim- 
inary clinical results of direct urethrocystom- 


‘etry are reported. 


2. The method differs from standard cys- 
tometry in that both vesical and urethral 
pressure changes are recorded simultaneously 
and continuously. 

3. Rather than filling the bladder in a 
retrograde fashion with urine substitutes 
poorly adjusted to body temperature, pres- 
sures are recorded during actual filling of 
the bladder with urine, the excretion of 
which has been stimulated by chlorothiazide. 

4. Bladder and urethral changes in pres- 
sure are recorded during adynamic and dy- 
namic states of body activity. 

5. Pressure changes incident to voiding 
have been observed. 

6. The results differ from those obtained 
with standard cystometry. 


We express appreciation to the Ford Motor 
Company, Dearborn, Michigan, and to Dr. 
Michael Ference, Jr., Executive Director of the 
Scientific Laboratory, Ford Motor Company, for 
the invaluable counsel of Mr. Alan Warnick, who 
generously gave his time and knowledge to the 
interests of this project. 
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Discussion 


AsprAHAM F. Lasu, Chicago, Illinois. Over one 
hundred years ago, Heidenhain and Colberg in- 
vestigated the physiology of the bladder with use 
of cystometry. In 1882 Mosso and Pellacani also 
utilized cystometry in studying the pressure 
changes associated with the gradual filling of the 
bladder. It was not until 1918 that it was first 
used in clinical urology. Then there followed a 
few studies of stress incontinence with this method 
by Simons (1936), Muellner (1946, 1951), 
Marchetti (1949), Jeffcoate and Roberts (1952), 
Ingelman-Sundberg (1952), and Youssef (1956). 
All these studies were interesting but why has 
the method not been generally utilized if it was 
informative and practical in performance? 
Upon questioning urologists and gynecologists 
about cystometry, one finds that they know what 
it means but they rarely utilize it because they 
find no need for it in their urologic problems in 
women. 

What information does cystometry offer? The 
normal bladder has a fairly typical cystometric 
curve. The abnormal cystometric curve is pro- 
duced by hypotonicity or hypertonicity of the 
bladder. The hypertonic bladder may be pres- 
ent in chronic cystitis, urethrotrigonitis, calculus, 
primary carcinoma of the bladder, and second- 
ary carcinoma due to invading cervical carcinoma. 
Irritability and hypertonicity may also be present 
in prolapse of the uterus with varying degrees 
of cystocele resulting in changes in the bladder 
mucosa and musculature. Intravesical pressure is 
significantly higher than normal in large uterine 
or ovarian tumors but the points of minimal and 
maximal urinary urge are within normal limits. 
There is a lower intravesical pressure than nor- 
mal in pregnant and puerperal women which 
may predispose to postpartum retention and the 
formation of residual urine. In stress incontinence 
without prolapse, the bladder is in a hypotonic 
state but the points of minimal and maximal 
urinary urge are normal in the majority of in- 
stances. After radical abdominal hysterectomy, 
the bladder may be, first, hypertonic, then 
becomes hypotonic which condition gradually 
disappears and normal tonicity is regained. 
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Can the same information be obtained by 
careful history, physical examination, residual 
urine determination, and _ urethrocystoscopic 
examination? From clinical experience in the 
diagnosis and treatment of urinary disturbances, 
the answer is in the affirmative. 

The physiologic method of direct urethrocys- 
tometry is an improvement over the previous 
methods. In trying to use this method, one may 
find it not so simple to set up or duplicate Dr. 
Hodgkinson’s painstaking and patient work. 
Time did not allow us to accomplish it. The 
method has proved informative in the physiology 
of micturition but has produced findings difficult 
to interpret, particularly in relation to the func- 
tion of the detrusor muscle. The elimination of 
a urinary substitute in the method is one of its 
important improvements. However, the abnormal 
stimulation of the rate of urinary excretion after 
the ingestion of the abnormal amount of water 
and the use of drugs for renal stimulation may 
alter physiologic response of bladder and urethra. 
This is confirmed by clinical observation. 

As Dr. Hodgkinson so well states in his last 
paragraph of discussion, “the physiologic func- 
tions of the bladder and urethra are to retain 
and to expel urine. The physiologic mechanisms 
whereby these functions are accomplished are 
multicomplicated and poorly understood.” We 
all agree with these statements as well as with 
his conclusions which are quite modest in view 
of his extensive, time-consuming and great effort 
to simulate normal conditions. It is further 
hoped that he will continue working with his 
method so that the unsolved physiologic prob- 
lems of the 10 to 15 per cent of patients may be 
resolved and so that the method may be so 
simplified that even the clinicians will use it in 
their daily work as they use the cystoscope. 

Dr. ANpREw A. Marcuetti, Washington, 
D. C. Any effort which is made to advance our 
knowledge of the physiology of the bladder and 
in particular the mechanism of micturition 
should be enthusiastically welcomed. One can 
appreciate immediately the implications of such 
an advance when, to cite one example, one con- 
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siders how it would help us to understand better 
the defect of urinary stress incontinence and its 
correction. 

The apparatus and the standardization of it, 
the preparation of the patient, and the accuracy 
and sensitivity of the method are well described 
and evaluated. The essayist pointed out that the 
pressure from the bladder is transmitted to the 
recorder by a direct open system, whereas the 
pressure from the upper third of the urethra is 
conducted through a closed system. Here, un- 
avoidably, is encountered a variable factor which 
may or may not seriously affect the interpreta- 
tion of the entire picture. In addition, the con- 
struction and the placement of the balloon in the 
urethra, the author states, must be improved. He 
further states that the closed system in the 
urethra should be made as airtight as possible. 
These are mechanical flaws which seem to be 
amenable to correction and in time will be 
improved. 

There are one or two observations which 
warrant comment. The observations which 
showed that the pressure from the detrusor 
contractions which were free from extravesical 
influences were never excessively high and were 
always below 60 cm. of water pressure were 
contrary to those made by Watkins who stated 
that they were twice as high. In view of the data 
recorded by the author of this study, I am in- 
clined to believe that he has proved his point. 

In the author’s analysis of voluntary micturi- 
tion, he classified the characteristics of the pres- 
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sure incident to spontaneous voiding into three 
groups: reciprocal, partially reciprocal, and non- 
reciprocal. Aside from implying that each in- 
dividual may develop his or her own pattern, he 
admits that he cannot explain the variations, 
Here I should like to quote from the author’s 
paper. “Emmett, in discussing the physiology of 
the bladder, stated: ‘the importance of an ac- 
curate solution to this problem [voiding] is 
apparent when it is realized that a true explana- 
tion of the mechanism of the reciprocal action of 
the detrusor muscle and the vesical neck would 
no doubt solve the riddle of the mechanism of 
micturition.’”” Now, as a result of the author’s 
findings, partially reciprocal and nonreciprocal 
action must be added to this riddle. 

Dr. Hopckinson (Closing). In regard to the 
possibility that the rapid excretion of urine as 
the result of the action of chlorothiazide is an 
artifact, I think this is entirely true, and I don’t 
know just how one can overcome the difficulty. 
The other problem that Dr. Marchetti raised in 
regard to the patterns of micturition is a very 
interesting one. The records of most patients fell 
into these three groups. Several of us who classi- 
fied these records agreed that the group we 
placed them in was where they belong. Certainly 
the patient who emptied the bladder by supra- 
pubic pressure showed that more than the recip- 
rocal relationship of the bladder and urethra 
sometimes was necessary. She emptied her blad- 
der very efficiently. The residual after she pressed 
on the bladder 17 times by actual count was 30 c.c. 
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Unexplained vaginal bleeding during pregnancy 


A preliminary report on the use of norethynodrel in management 
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VAGINAL bleeding during pregnancy is 
viewed by most obstetricians in terms of 
well-known clinical and pathological states: 
first and second trimester abortion, prema- 
ture separation of the placenta, placenta 
previa, and rupture of the marginal sinus. 
However, both the frequency and the sig- 
nificance of antepartum bleeding extend 
well beyond the bounds of these classical 
conditions. Brown and co-workers’ analyzed 
the records of 13,329 mothers and infants, 
exclusive of cases of abortion, and found 
that 11.5 per cent had some form of ante- 
partum bleeding. There was a threefold in- 
crease in premature delivery associated with 
this complication, and this increase was still 
present after the exclusion of-cases of ob- 
vious premature separation of the placenta 
and placenta previa. Bartholomew and asso- 
ciates? studied 3,125 consecutive cases in 
private practice and reported that bleeding 
“of any visible amount” occurred in 1,037, 
or 33.2 per cent. First trimester bleeding was 
present in two thirds of these patients, with 
an abortion rate of 23.4 per cent; among 
192 patients with bleeding in the second 
trimester, abortion occurred in 35 per cent. 

At Bellevue Hospital, statistics have been 
maintained for many years on an antepar- 
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tum complication known as “unexplained 
vaginal bleeding.” This term is used to de- 
scribe slight to moderate degrees of bleed- 
ing, of uterine origin and unknown cause, 
in patients attending the antepartum clinic. 
Patients with bleeding from cervical lesions 
are not included. Bleeding in the first tri- 
mester is lightly represented since patients 
with this complaint are usually managed on 
the inpatient gynecological service and the 
first prenatal visit is generally later than 
the fourteenth week of gestation. Patients 
with brisk bleeding, requiring immediate 
hospitalization, are admitted with presump- 
tive diagnoses of placenta previa, premature 
separation of the placenta, or abortion and 
are managed accordingly; these are not 
considered part of the group with unex- 
plained bleeding. The remaining patients, 
who form the basis for this study, are there- 
fore a selected group and one which in all 
likelihood reflects peculiarities of our clinic 
population. They represent, nevertheless, a 
serious problem in antepartum care, which 


-is encountered by all obstetricians in one 


Table I. Unexplained vaginal bleeding at 
Bellevue Hospital 1953-1957 


Total Unexplained 
Year deliveries vaginal bleeding % 
1953 3,239 149 4.4 
1954 3,069 152 4.9 
1955 2,692 113 4.2 
1956 2,642 114 4.3 
1957 2,344 78 3.3 
Total 13,986 606 4.3 
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form or another and for which no com- 
pletely satisfactory management has been 
found. This paper is concerned with two 
aspects of the problem: first, the significance 
of this type of bleeding in regard to the 
outcome of the pregnancy, and, second, a 
preliminary report on the management of 
these cases with norethynodrel. 


Unexplained vaginal bleeding during 

pregnancy 

Incidence. For the purposes of this study, 
service statistics for the period of June 1, 
1952, through May 31, 1957, were ex- 
amined. Among the 13,986 patients deliv- 
ered during this interval, unexplained vagi- 
nal bleeding occurred in 606, or 4.3 per 
cent (Table I). Despite the large number 
of individuals concerned in keeping these 
figures, the incidence has remained steady 
and in the average year bears a relation of 
3:1 to known cases of placenta previa and 
premature separation of the placenta. 

Outcome. When the outcome of these 
pregnancies is tabulated, the significance of 
modest amounts of vaginal bleeding during 
pregnancy is impressive. Only 61.4 per cent 
of these patients were delivered at term, as 
compared to a service figure of 91.3 per 
cent. Bleeding of this kind complicated one 
of every seven premature deliveries and was 
present in nearly half of the cases of late 
abortion and immature delivery (Table II). 
Moreover, the perinatal mortality for pa- 
tients with unexplained bleeding who car- 


Table II. Outcome of 606 pregnancies com- 
plicated by unexplained vaginal bleeding 


. Service cases 
Unexp Serv- | complicated by 
ice unexplained 
= vaginal bleeding 
Delivery | No.| % | (%) (%) 
At term 372 61.4 91.3 2.9 
Premature 
delivery* 142 23.4 7.3 13.8 
Late abor- 
tion and 
immaturet 92 15.2 1.4 42.0 


*1,500 to 2,499 grams. 
fLess than 1,500 grams. 


April, 1960 
Am. J. Obst. & Gynec, 


ried to term was 5.6 per cent, three times 
the service rate for term infants. This type 
of bleeding occurred in 23.2 per cent of all 


pregnancies in which infants were lost dur- 


ing this period and complicated 19.2 per 
cent of cases with fatal outcome of infants 
weighing more than 1,500 grams (Table 
III). 

Time of onset of bleeding. Unexplained 
bleeding during the middle months of preg- 
nancy has far more serious implications 
than does the appearance of this symptom 
in the last trimester. A detailed examination 
of records of 105 consecutive cases of un- 
explained bleeding during 1957 was made 
(Table IV). There were 41 patients whose 
bleeding began in the second trimester and 
64 in the third trimester. Among the second 
trimester cases, 25 of 41 infants were lost, 
or 61 per cent. Nine infant deaths occurred 
in third trimester cases, or 14 per cent. 
While the category of unexplained vaginal 
bleeding was designed to deal with an early 
symptom as seen in the outpatient clinic, it 
was to be expected that further develop- 
ments in many of these cases would provide 
an explanation for the hemorrhage. Thus, 
8 patients (7.8 per cent) were ultimately 
shown to have placenta previa, and 27 de- 
veloped the typical picture of premature 
separation of the placenta (25.7 per cent). 
It is, of course, quite likely that many of 
the remaining unexplained cases involved 
miniature varieties of separation as well. 
Unfortunately, these records do not permit 
an estimation of the frequency of marginal 
sinus rupture. 

From this retrospective survey of the sub- 
ject, several impressions were gained. First, 
the major problem associated with unex- 
plained vaginal bleeding during pregnancy 
is that of late abortion and premature de- 
livery, which, in most cases, is not associated 
with the classic forms of premature separa- 
tion and placenta previa and, consequently, 
escapes the detailed attention devoted to 
these well-known clinical problems. Second, 
this group of cases represents a heavy share 
of the unfortunate results in clinical ob- 
stetrics; although they amount to less than 
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Table III. Perinatal mortality in pregnancies complicated by unexplained vaginal 


bleeding* 
| U Service rate | cated by unexplained 
| Se | perinatal mortality | vaginal bleeding 
Delivery | No. | % | (%) (%) 
Term (372) 21 5.6 1.9 8.8 
Premature (142) 56 39.4 15.8 34.6 
Late abortion and 
immature (92) 88 95.7 96.4 28.3 


*Unexplained vaginal bleeding occurred in 19.2 per cent of pregnancies with death of infants over 1,500 grams; un- 
explained vaginal bleeding complicated 23.2 per cent of all pregnancies with perinatal mortality. 


5 per cent of deliveries, they include 20 
per cent of the perinatal mortality. Finally, 
examination of case records shows that a 
considerable interval, often weeks to months, 
occurs between the first appearance of 
bleeding and termination of the pregnancy. 


Management with norethynodrel* 

As a primary assumption, we have re- 
garded premature separation of the pla- 
centa, placenta previa, and rupture of the 
marginal sinus as having one common fea- 
ture: the source of the bleeding is the vascu- 
lar bed of the decidua. Whether the cause 
of bleeding is trauma, stretching of a low 
implantation site, or vascular accidents of 
varying severity, there is little doubt that 
the bleeding originates from these vessels. 
It is reasonable to believe that unexplained 
vaginal bleeding, as we have defined it 
clinically, is essentially decidual hemorrhage. 

Efforts have been made to assign the 
etiology of premature separation of the pla- 
centa to the existence of a specific vascular 
lesion, notably by McKelvey® and by Her- 
tig* As these authors have pointed out, 
however, the damaged appearance of de- 
cidual vessels is also encountered in clini- 
cally normal pregnancies. Boyd® has de- 
scribed in detail the appearance of arterial 
branches as they course through the myo- 
metrium and the decidual plate and enter 
the intervillous space. The terminal portion 


*This drug was furnished in the form of Enovid by G. 
D. Searle & Co., Chicago, Illinois. Each 10 mg. tablet con- 
tains 0.15 mg. of ethynylestradiol 3-methyl ether. 


of these vessels presents a curious appear- 
ance, for the muscular wall is hyalinized 
and lost, the endothelium is obscured or 
absent, and a ragged lining is seen com- 
posed of cells resembling trophoblast with 
areas of fibrinoid degeneration (Fig. 1). 
Similar focal degeneration and occasionally 
round cell infiltration are seen in the neigh- 
boring compact decidua (Fig. 2). 

The appearance of these vessels is such 
that, if seen in other locations in pathologi- 
cal studies, they would be regarded as cer- 
tain evidence of disease, and local hemor- 
rhage and necrosis would be anticipated. 
Indeed, the susceptibility of human preg- 
nancy to decidual hemorrhage is easily un- 
derstood, and, as others have observed, the 
wonder is that it does not occur more often. 

We have wondered whether the ability 
of these frail vascular structures to with- 
stand the stresses of developing pregnancy, 
not to speak of labor, might be dependent 


Table IV. Unexplained vaginal bleeding 
(1957) 


Onset of bleeding. 


Second trimester 41 (39%) 

Third trimester 64 (61%) 
Perinatal mortality. 

Bleeding in second trimester 25 (61%) 

Bleeding in third trimester 9 (14%) 


Final diagnosis. 
Premature separation of the 


placenta 27 (25.7%) 
Placenta previa 8 ( 7.8%) 
Bleeding remained unexplained 70 (66.6%) 
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Fig. 1. Vascular channel in the compact dicidua, 
showing hyalinization of the vessel wall. (300; 
reduced ¥2.) 


to a considerable degree upon the support 
rendered by the surrounding decidua. The 
early appearance and advanced nature of 
the decidual reaction surrounding decidual 
arterioles is well known under the term, 
“Streeter’s columns.” The region in which 
these vessels seem most damaged is also that 
in which such support is most evident: the 
compact zone. This approach is particularly 
attractive since the means are at hand for 
the specific stimulation of the decidual 
reaction in the endometrial stroma and, 
clinically, would allow a constructive ther- 
apeutic approach to the problem of un- 
explained bleeding during the period of 
relative latency which accompanies the 
symptom. 

The newer progestational compounds have 
the outstanding characteristic of marked 
stimulation of the endometrial stroma to 
decidual response, with relatively little ef- 
fect on endometrial glands (Fig. 3). For 
this study norethynodrel was employed be- 
cause of its lack of androgenic properties 
and undesirable side effects. 


Material and methods 


Norethynodrel, 10 mg. daily, was given 
to 48 patients who reported to the outpa- 
tient clinic with slight to moderate degrees 
of unexplained vaginal bleeding, as previ- 
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ously defined. The drug was continued for 
16 weeks, or until termination of pregnancy, 
Six patients 
were subsequently eliminated from this pilot 
study; two were lost to follow-up and de- 
livered elsewhere, two were delivered within 
24 hours of the beginning of treatment, and 
two ceased bleeding before the first dose of 
medication. There remain 42 cases for 
analysis. 

The clinical background of these patients 
is shown in Table V. Ten patients were 
primiparas and 32, multiparas. In the latter 
group, 14 gave a history of previous abor- 
tion, but only 2 had had more than one 
abortion, and one of these had had numer- 
ous successful term deliveries. There were 


whichever occurred sooner. 


no patients with a history of previous sepa- 
ration of the placenta. Bleeding began in 
the first trimester in 10 cases (before the 
eighth week in 2), in the second trimester 
in 16 cases, and in the third trimester in 
16 cases. Twenty-eight patients had been 
bleeding a week or less when placed on 
treatment, and the remainder gave a history 
of bleeding for 1 to 6 weeks. 


Results 


Duration of bleeding during treatment. 
Bleeding ceased within one week in 35 


Fig. 2. Decidua basalis, 26 weeks’ gestation. The 
vessel walls are badly damaged, and the vessel at 
left is virtually plugged with trophoblast. (x90; 
reduced 2.) 
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Fig. 3. Endometrial biopsy from a patient with 
endometriosis treated with norethynodrel, 30 mg. 
daily, for six months. The decidua-like reaction 
of the stroma is evident, while glands are sparse 
and atrophic. (x200; reduced 4.) 


cases and within 3 weeks in 2 additional 
cases (Table VI). The symptom was con- 
trolled, therefore, in 88 per cent of the 
patients studied. Bleeding continued or re- 
curred in 5 patients. One of these was found 
to have a marginal placenta previa, and 
one aborted a 500 gram fetus after 4 weeks 
of treatment. The remaining 3 patients 
carried to term, and at delivery no explana- 
tion for the bleeding was found. 

Side effects. Although Rice-Wray® noted 
undesirable side effects—nausea, dizziness, 
headache, gastralgia—in 17 per cent of non- 
pregnant patients on this dosage of nor- 
ethynodrel, no such complaints were en- 
countered in this study. There was no 
evidence of toxicity. 

Duration of therapy. Of 16 patients whose 
bleeding began in the third trimester, all 
but two were treated for more than 4 weeks, 
with an average of 7.8 weeks before delivery 
(Table VII). Of those in the second trimes- 
ter, all but 3 completed treatment for 3 
months or longer before delivery. All those 
in the first trimester were treated for 16 
weeks or longer, except one patient who 
had an abortion in the second trimester. 
Patients who stopped bleeding while taking 
norethynodrel and who completed 16 weeks 
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of treatment suffered no return of symptoms 
after medication was stopped. 

Outcome. 

Patients in the third trimester. In all 16 
instances these patients carried to term and 
were delivered of living infants. This group 
included one maternal death, which was due 
to cardiac arrest during a cesarean section. 
The infant survived. There was one late 
neonatal death due to jaundice of obscure 
etiology. This could not be related to the 
use of norethynodrel, and there was no other 
instance of jaundice in mothers or infants. 

Patients in the second trimester. In this 
category, 13 of 16 patients carried to term 
and were delivered normally. An additional 
patient was delivered of normal twins, each 
weighing slightly less than 2,500 grams, at 
the thirty-eighth week. One patient began 
bleeding at the twentieth week, stopped 
after one week of treatment with norethyn- 
odrel, and was delivered of twins at the 
thirty-fifth week. One of these was a 985 
gram macerated stillborn infant whose 
placenta showed evidence of old separation. 
The other infant weighed 1,956 grams and 
survived. There was one late abortion. 

Patients in the first trimester. Nine pa- 
tients carried to term and were delivered of 
living infants; there was one late abortion. 

Summary of outcome. Thirty-nine of the 


Table V. Clinical background of 42 patients 
treated with norethynodrel for unexplained 
vaginal bleeding during pregnancy 


Parity. 
Primiparas 
Multiparas 
Onset of bleeding. 


First trimester 
Second trimester 
Third Trimester 


History of abortion. 
Single abortion 
Multiple abortions 
Duration of bleeding before treatment. 


1 week or less 
2 weeks 

3 weeks 

4-6 weeks 
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Table VI. Effect of norethynodrel on un- 
explained vaginal bleeding during pregnancy 


Bleeding ceased. 


One week or less 35 
Two weeks 1 
Four weeks 1 
37 (88%) 


Bleeding continued. 
1 late abortion 
1 placenta previa 
3 delivered at term, without explanation 
for bleeding 


5 (12%) 


42 patients carried to the thirty-eighth week 
or beyond and were delivered of living 
infants (90.5 per cent). There was one 
premature infant, the survivor of twins de- 
livered at 35 weeks of gestation. There were 
two late abortions. 


Comment 


These results, though promising, are obvi- 
ously inadequate for the evaluation of nor- 
ethynodrel in the management of unex- 
plained vaginal bleeding. We have been 
concerned over two possibilities: 

1. The serious implications which un- 
explained vaginal bleeding appears to 
represent, in our service statistics, may have 
been magnified by the understandable re- 
luctance of house officers to include, under 
this diagnosis, patients with slight degrees 
of bleeding which had no apparent effect on 
the outcome of pregnancy. Some reassur- 
ance is gained by comparison of our figures 
with those which Brown and co-workers 
obtained in a larger study. In both series, 
the major hazard was one of premature 
delivery; this occurred three times as often 
in patients with antepartum bleeding. 
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2. Enthusiasm on the part of those con- 
cerned with selection of cases for this study 
may have resulted in the inclusion of pa- 
tients not suitable for comparison with those 
in previous years. We have attempted to 
minimize this by utilizing, so far as was 
possible, consecutive cases, and by elimi- 
nating those whose bleeding stopped on the 
day treatment was begun. 

On the other hand, norethynodrel may 
represent a specific means of reducing the 
hazards associated with antepartum bleed- 


Table VII. Outcome of pregnancies com- 
plicated by unexplained vaginal bleeding 
treated with norethynodrel 


Third trimester bleeding. 


Term delivery, living infants 16 
(1 maternal death, infant 
survived; 1 late neonatal 


death) 


Second trimester bleeding. 


Term delivery, living infants 1: 
Twin delivery at 38 weeks 
Twin delivery at 35 weeks 
Late abortion 


First trimester bleeding. 


Term delivery, living infants 9 
Late abortion 1 


Delivery at 38 weeks or beyond, 
living infants 39 (90.5%) 


ing. In our hands this drug has been well 
tolerated and apparently harmless in preg- 
nancy, and it is possible that much shorter 
courses of treatment than we have employed 
will be effective. 

A double-blind study of norethynodrel in 
the management of unexplained vaginal 
bleeding during pregnancy is now in prog- 
ress. 
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Discussion 


Dr. IsaporE Dyer, New Orleans, Louisiana. 
The observation of vaginal bleeding at any pe- 
riod of gestation is one of great alarm to the 
patient and of concern and continued annoyance 
to the obstetrician. The exact cause, in our ex- 
perience, often defies detection. We have dis- 
covered that only two types of individuals can 
afford to bleed in pregnancy: the indigent pa- 
tient whom, with our facilities, we can hospital- 
ize for nine months if desired and those few 
who can afford long periods of hospitalization. 
If we consider, in addition, the use of the many 
suggested hormone or uterine relaxing agents, 
the cost of a given pregnancy may suddenly be- 
come prohibitive for most women. 

The present well-managed observations of 
Dr. Douglas and his associates attempt to cor- 
relate the significance of vaginal bleeding with 
the outcome of the pregnancy and report the 
management of all uterine bleeding with the 
use of Enovid. 

It would appear that the incidence of un- 
explained vaginal bleeding of 4.3 per cent is 
low. Although we have no available statistics for 
the total incidence of such bleeding in the 14,000 
pregnancies each year at Charity Hospital in 
New Orleans, we have been constantly impressed 
with the observation that the most common 
cause of uterine bleeding in the third trimester 
is threatened premature labor. The premature 
rate here is relatively constant at 140 per 1,000 
births. The next most common entity is placenta 
previa, which we treat conservatively in the in- 
terest of fetal salvage. Unfortunately, premature 
separation of the placenta on our service is most 
apt to be the massive type oftimes masking the 
event by the withholding of all external evidence 
of bleeding. Steady bleeding during labor may 
announce the rupture of a marginal sinus or the 
presence of a circumvallate placenta, the latter, 
incidentally, not specifically reported in this study. 

We will agree with the observation of the 
authors that, “Unexplained bleeding during the 
middle months of pregnancy has far more seri- 
ous implications than does the appearance of 
this symptom in the last trimester.” 

In the rationalization with the assumption 
that in abruptio placentae, placenta previa, and 
rupture of the marginal sinus the source of 
bleeding is in the vascular bed of the decidua 
and, therefore, decidual bleeding, the authors 
are logical in employing one of the newer pro- 
gestational compounds, the therapeutic effect of 
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which is that of marked stimulation of the 
endometrial stroma to decidual response. The 
control of symptoms in 88 per cent of the 42 
patients studied is certainly impressive. 

One cannot, however, properly evaluate such 
a study without mental reference to previous ex- 
periences aimed toward the same objectives. 
Several years ago, we employed stilbestrol in 
dosages up to 800 mg. daily. After a large sam- 
ple was obtained there were many women who 
successfully carried threatening pregnancies with 
bleeding. On closer scrutiny our only reward 
was the knowledge that pregnant women could 
tolerate large doses of stilbestrol, lactate, and 
not bleed excessively post partum. The results 
were equivocal. 

In a more recent effort, with use of bioflavin- 
oids, additional encouraging results were ob- 
tained, the tabulation of which is in progress. 
As we observe these two clinical studies and 
compare them with the study under discussion, 
we cannot but admit that all three have a very 
important aspect in common. The women in all 
three studies have been singled out to receive — 
more frequent visits and attention from their 
physicians and are given the hope and assur- 
ance that something positive is being done in 
their behalf. In this respect Dr. Douglas and his 
associates must be encouraged to pursue the 
double-blind study in a much larger population 
sample for more solid documentation of results. 

Encouraging findings will be eagerly welcomed 
by all obstetricians; then and then only do we 
feel that one can be justified in employing an 
almost prohibitively expensive drug when a 
placebo and good emotional care might achieve 
equal results. 

Dr. E. D. Corvin, Atlanta, Georgia. I wish 
to thank Dr. Douglas and his associates for mak- 
ing a copy of their paper available to me in 
ample time to permit a review of 1,000 consecu- 
tive cases of bleeding during pregnancy taken 
from the records of private patients attended 
by the Bartholomew Obstetric Group during the 
past several years. To facilitate comparison, I 
have likewise excluded all cases of known etiol- 
ogy in order to ascertain the frequency of unex- 
plained bleeding. This must necessarily exclude 
cases of rupture of the marginal sinus, which 
Dr. Douglas does not exclude but admits to be 
a recognized clinical entity. By this exclusion, 
our estimate of the frequency of unexplained 
bleeding should be lower than that of the 
essayist. 
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Fig. 1. Abortion. Rupture of the marginal sinus 
in the third month of pregnancy. 


Although the anatomic and etiological fea- 
tures of the condition are somewhat controversial 
at present, there is definite evidence that the 
clinical syndrome constitutes one of the most 
common causes of bleeding in late pregnancy. 
However, as illustrated in Fig. 1, this cause of 
bleeding is not limited to late pregnancy. The 
diagnostic criteria of rupture of the marginal 
sinus are well determined by the presence of a 
rent in the outer wall of the sinus and the 
thrombus extending from the sinus channel to 
the extravasation of blood beneath the mem- 
branes. I find myself in disagreement with the 
authors’ statement that, “It is reasonable to be- 
lieve that unexplained vaginal bleeding, as we 
have defined it clinically, is essentially decidual 
hemorrhage.” 

When, under stretch or strain, the fragile 
chorion laeve beneath the amnion, forming the 
outer wall of the sinus, ruptures, the extent to 
which the maternal blood extravasates depends 
on the degree of adherence of the chorion and 
the amnion to the decidua vera beyond the sinus. 
It may channel its way out very rapidly, leaving 
no visible trace of its source or path, or it may 
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Fig. 2. Circumvallate placenta. Rupture of the 
marginal sinus in the fourth month of pregnancy. 


overlap the margin of the placenta, producing 
circumvallate formation as seen in Fig. 2. Less 
resistance may permit marginate formation or 
possibly extravasation extending some distance 
beyond the placental margin, leaving a gray 
putty-like deposit. 

In all these varieties, except a total escape of 
blood, uterine irritability, seepage of serum, and 
repeated bleeding episodes tend to cause pre- 
mature interruption of pregnancy which, in 
turn, causes a high perinatal mortality rate. 
From our viewpoint this factor, “unexplained 
bleeding,” is in reality rupture of the marginal 


sinus, which we regard as physical in origin and 
not amenable to treatment. Placental records in 
this series of 1,000 cases revealed old or recent 
evidence of rupture of the marginal sinus in 


25.4 per cent, circumvallate formation in 6.1 
per cent, and marginate formation in 12.9 per 
cent. If it is conceivable that circumvallate and 
marginate formations are the sequels of hemor- 
rhage due to early rupture of the marginal sinus, 
then 44.4 per cent of the hemorrhages of un- 
explained origin in our series could be attributed 
to this type of bleeding during pregnancy. 
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In an analysis of 105 cases of unexplained 
bleeding among untreated patients, the authors 
found a perinatal mortality rate of 34, or 32.4 
per cent. In our series this rate was 10.6 per 
cent. 

In the authors’ opinion, the administration of 
norethynodrel effected a reduction in the fre- 
quency of unexplained bleeding. Of the 42 pa- 
tients receiving norethynodrel, 39, or 90.5 per 
cent, carried to term, with delivery of living 
infants. 

In our series of 1,000 untreated patients, only 
757 or 75.7 per cent carried to term. The in- 
fant survival rate for the 1,000 cases was 894 or 
89.4 per cent, which is a difference of only 1.1 
per cent less than the survival rate for infants 
of mothers treated with norethynodrel. 


Dr. Dovuctas (Closing). In reply to Dr. 
Colvin, I indicated the belief that there is a 
common feature in cases of bleeding during the 
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second and third trimester; namely, the origin 
of the bleeding in the vascular bed of the de- 
cidua. There is evidence that this statement ap- 
plies to rupture of the marginal sinus. Harris 
carried out a careful anatomical study of the 
subject and concluded that rupture occurs 
through the decidua which makes up one wall 
of this structure. Consequently, the role of the 
decidua as a support for these frail vascular 
structures may be important, not only in pla- 
centa previa and premature separation of the 
placenta, but in rupture of the marginal sinus 
as well. 

I am also grateful to Dr. Dyer for pointing 
out the pitfalls which beset anyone who investi- 
gates the clinical aspects of this subject. The 
difficulties in evaluation of stilbestrol and other 
compounds are well known, and it was for this 
reason that we stopped the straightforward use 
of Enovid after this pilot study and embarked 
on a double-blind investigation. 
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KEIJO U. SOIVA, M.D.* 
Baltimore, Maryland 


T HERE are a number of clinical observa- 
tions which seemingly indicate the placental 
transfer of estrogenic and luteoid substances 
from the human mother to the human fetus. 
One clinical sign of circulating placental sex 
steroids in the fetus is the presence of hor- 
monally stimulated breast development in 
both the male and female newborn infant. 
The occasional presence of vaginal bleeding 
in the female newborn infant is supposed 
proof of the presence of fetal estrogen or 
progestin. Exfoliative vaginal cytology in 
the newborn female and the mother at the 
time of delivery indicates similar hormonal 
patterns in the newborn and the maternal 
organism. Each vaginal smear presumably 
reveals the presence of both estrogen and 
progestin. All potential end organs do not 
show the result of estrogen and progesterone 
stimulation since the endometrium of the 
newborn infant is without a proliferative or 
secretory pattern. 

Radioprogesterone studies* accomplished 
early in pregnancy, prior to therapeutic 
abortion, have shown radioactivity in the 
fetus after the administration of progester- 
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The placental transfer of progesterone-4-C™ 


in human term pregnancy 


ARTHUR L. HASKINS,M.D. 


one-4-C** to the maternal organism. Chemi- 
cal assay and bioassay” * 7 have been used to 
demonstrate progesterone or other luteoid 
substances in the umbilical cord blood of the 
human fetus at term. 

The clinical and experimental evidence of 
the presence of circulating luteoid substances 
in the term fetus indicates only the coexis- 
tence of fetal and maternal progestin. Direct 
evidence of maternal to fetal transfer at term 
has not been submitted. This experiment was 
planned to demonstrate the transfer of spe- 
cifically identified progesterone from the 
maternal to the fetal circulation at term. 

Knowledge of the behavior of intrave- 
nously administered progesterone in the 
maternal organism was a prerequisite to 
attempts at fetal identification of the hor- 
mone. To this end crystalline progesterone 
was prepared in propylene glycol for in- 
travenous administration to animals and 
humans. Progesterone, after intravenous ad- 
ministration, was identified in ether extracts 
of rabbit and human plasma by ultraviolet 
analysis.” 

It became apparent that near toxic quan- 
tities of progesterone and propylene glycol 
were required for the establishment of blood 
levels needed for accurate ultraviolet mensu- 
ration.® Specifically, 20 mg. of progesterone 
(in 1 ml. of propylene glycol) per kilogram 
of body weight produced a concentration of 
progesterone in the rabbit of 35 ug per 
milliliter of plasma. Although it was satis- 
factory in the rabbit, this was assumed to 


Volum 


Numb 


C 
clea 

abo 
ext! 

one 

the 
um 
was 
pro 

by 

pre 
adi 
inj 
lev 

of 

TI 
lov 

W 

ti 

ti 
ca 
th 

te 
id 
de 
Pp | 
C 

4 
t 
| 

‘ 
674 


Volume 79 
Number 4 


be a dose dangerously toxic to the human. 

Our experience with the ultraviolet mensu- 
ration of progesterone indicated a plasma 
clearance in two phases. The initial phase of 
about 5 minutes in duration showed an 
extremely rapid decline of plasma progester- 
one concentration. This was interpreted as 
the result of distribution of the steroid 
throughout the entire blood and tissue vol- 
ume. The major or second phase of clearance 
was less precipitous. The major phase of the 
progesterone clearance curve was calculated 
by Pearlman* to indicate the half life of 
progesterone clearance at 4.9 minutes. 

The maximum amount of progesterone 
administered to the human by intravenous 
injection was 100 mg. This produced blood 
levels between 1.75 and 3.64 wg per milliliter 
of plasma at one minute after injection. 
These plasma concentrations were at the 
lower limit of the sensitivity of the method. 
Within a few minutes after the administra- 
tion of progesterone the plasma concentra- 
tions fell to undetectable levels. It was be- 
cause of the limitations of sensitivity that 
this approach was abandoned. 

With the ready availability of proges- 
terone-4-C** it was decided to utilize this 
identifiable progesterone molecule for evi- 
dence of placental transfer at term. The 
previous ultraviolet explorative procedures 
were repeated with use of progesterone-4- 
C**. It was administered intravenously in 
propylene glycol to animals and humans. 
The plasma clearance of progesterone-4-C** 
was found to be identical with that of the 
plasma clearance of the ultraviolet identified 
steroid, despite the marked difference in 
plasma concentration. 

The short biologic half life of proges- 
terone-4-C** coupled with the need of the 
injection of only minute amounts of the 
substance, as well as the low energy out- 
put of C*, rendered this substance safe 
for radiotracer studies even in the pres- 
ence of pregnancy. Accordingly, several 
Patients were selected for the intravenous 
administration of progesterone-4-C** and 
concomitant studies of fetal and maternal 
plasma. 
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Methods 


Progesterone-4-C** obtained commercially 
was used in this study. The processor assayed 
the specific activity of the steroid as 5.2 yc 
per milligram of progesterone. In our labora- 
tory the progesterone was assayed with ul- 
traviolet spectroscopy. The radioactivity was 
determined with a gas flow counter and 
scaler. Our apparatus detects 29.9 per cent 
of the calculated atomic disintegrations per 
minute. Our analysis indicated that one 
million counts per minute were equivalent 
to 1.34 wc of C** and to 276 yg of proges- 
terone. 

The patients in this study were selected at 
random. They were all normally pregnant 
and were at term. Some were electively 
subjected to cesarean section prior to labor. 
Others were in labor at the time the pro- 
gesterone was given and subsequently were 
delivered vaginally. 

Progesterone-4-C*, one million counts per 
minute, was dissolved in 1 ml. of propylene 
glycol for intravenous administration. Fol- 
lowing the intravenous injection of the ster- 
oid into the antecubital vein, samples were 
collected from the contralateral vein at 
various time intervals. Fetal blood samples 
were taken from the umbilical cord. Samples 
of fetal blood were obtained at approxi- 
mately one minute after birth. A second 
specimen of fetal blood was obtained within 
10 minutes of the first. 

The plasma was extracted with ethyl 
ether. The residual plasma was hydrolyzed 
with 0.1 N HCl and re-extracted with ethyl 
ether. All specimens were reduced to dryness 
and counted. The samples were then paper 


- chromatographed in a butanol-water system 


for further identification. 


Results 


The maximum radioactivity in maternal 
blood plasma was demonstrated at one min- 
ute after the intravenous injection of pro- 
gesterone-4-C™*. The average value obtained 
at one minute after the intravenous injection 
of progesterone-4-C** was 60 counts per 
minute per milliliter of plasma. The radio- 
activity was presumed to be representative 
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* fetal plasma progesterone 
——— mofterna/ plasma progesterone 


Progesterone—yg-—c.p.m. per mi. of plasma 


20 25 30 
Minutes ofter materna/ ix. injection of progesterone—4-c'* 


Fig. 1. Fetal and maternal plasma progesterone 
after the intravenous administration of proges- 
terone to the parturient mother. 


of progesterone. This presumption was based 
on the ether extractability of the substance, 
the similarity of the progesterone-4-C' 
clearance curve to that of the ultraviolet 
identified progesterone, and the similarity of 
the Rf of the radioactive material and crys- 
talline progesterone when subjected to paper 
chromatography. If this radioactivity repre- 
sented progesterone, then the maximum 
concentration of progesteroné was 0.017 pg 
of progesterone per milliliter of plasma. 

The clearance of ether extractable radio- 
activity from the plasma is illustrated in the 
background curve in Fig. 1. This represents 
the average values obtained with 63 deter- 
minations of ether extractable radioactivity. 
The several determinations of fetal plasma 
progesterone are indicated as specific points 
in the same figure. The fetal plasma proges- 
terone concentration was never as great as 
seen in the maternal plasma. However, fol- 
lowing the initial decline in progesterone 
concentration in the maternal blood, the 
fetal progesterone concentration follows 
closely that of the maternal plasma proges- 
terone. Several determinations were made of 
fetal blood after 30 minutes, and no evidence 
of radioactivity was found. 

The residual plasma which was subjected 


to acid hydrolysis was re-extracted with ‘ 
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ether. The maternal plasma showed a similar 
configuration of radioactivity to that ob- 
tained with the ether extractable steroid 
prior to hydrolysis. The ether extractable 
radioactivity after hydrolysis is presumed to 
represent pregnanediol. ‘This presumption is 
based on the observation that the radioactiv- 
ity was not extractable until after acid hy- 
drolysis and the similarity of the Rf of this 
substance and pregnanediol subjected to 
paper chromatography. In Fig. 2 is a graphic 
representation of the maternal plasma clear- 
ance of the radioactivity which is presumed 
to represent pregnanediol. The determina- 
tions of fetal pregnanediol are indicated as 
specific points in the same figure. Here is 
noted again the failure of the fetal radio- 
activity to approach the same high concen- 
trations as obtained in the initial phases of 
the maternal observations. Following the 
initial rapid decline in maternal pregnanediol 
concentrations, the fetal concentrations of 
pregnanediol are approximately equivalent 
to the maternal values. Hydrolyzed fetal 
plasma showed no evidence of radioactivity 
30 minutes and longer after progesterone-4- 
C™ administration. 


Conclusions 
Progesterone-4-C*, when administered in- 
travenously to the gravid woman at term, 


e fetal plasma pregnandiol 
——/M7aternal plasma pregnandiol 


20 25 30 
Minutes after moterna/ iv. injection of progesterone—4-c!* 


Pregnandiol—pg~~c.p.m. per mi. of plasma 


Fig. 2. Fetal and maternal plasma pregnanediol 
after the intravenous administration of progester- 
one to the parturient mother. 
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induces radioactivity in the fetal circulation 
with relative rapidity. This occurs whether 
the radioactivity is incorporated in the pro- 
gesterone molecule or in the pregnanediol 
molecule. 

The transference of these substances from 
the maternal to the fetal circulation is ap- 
parently not so rapid as is the distribution 
throughout the maternal plasma, since total 
radioactivity levels equivalent to those ob- 
served initially in the maternal organism 
were not obtainable in the fetus. 

It has been suggested that the concentra- 
tion of luteoid substances in the fetal plasma 
are greater than those obtained in the ma- 
ternal plasma." ° Our studies do not con- 
firm or deny this observation, but they indi- 
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cate that plasma concentration of progester- 
one on either side of the placenta reaches an 
equilibrium when an identified molecule is 
used as reference. 


Summary 


Progesterone-4-C1* was administered in- 
travenously to human mothers at term. De- 
terminations of radioactivity in the maternal 
and fetal organism before and after labor in- 
dicated a free diffusion of the radioactivity. 
The radioactivity was identified as progester- 
one and pregnanediol. The progesterone and 
pregnanediol plasma concentrations in the 
fetus were similar to those obtained in the 
mother. 
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Discussion 


Dr. Paut D. Bruns, Denver, Colorado. Dr. 
Haskins has made many important contributions 
to the study of progesterone metabolism. In 
1939, he confirmed that intrauterine application 
of progesterone in the rabbit was a satisfactory 
qualitative test. In 1941, he demonstrated that 
serum of pregnant women contained less than 
0.13 ug per milliliter of progesterone. In 1944, 
he proved that the liver was the main site of 
transformation of progesterone. In 1950, using 
large doses of progesterone in rabbits, he demon- 
strated by ultraviolet analysis that progesterone 
was metabolized with great rapidity. And now, 
by using the more elegant isotopic methods, Has- 
kins and Soiva have confirmed in the human the 
same rapid removal from plasma of tracer 
amounts of progesterone. From these studies and 
others, Dr. Haskins has amply earned the dis- 
tinction of being a pioneer in the field of proges- 
terone metabolism. 

Investigative problems involving the placental 
transfer of any substance from one as simple as 
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plain water to one as complex as progesterone- 
4-C14 are extremely important in adding to our 
understanding of maternal-fetal relationships 
in utero. The present study represents a 
sound approach to an interesting problem with 
use of standard radioisotope techniques to 
demonstrate maternal to fetal transfer in the 
pregnant woman at term. These authors have 
used a chemical method for identifying proges- 
terone and pregnanediol in conjunction with a 
radioactive assay to determine the specific ac- 
tivity of the material measured in maternal and 
fetal plasma. They conclude that progesterone is 
rapidly distributed and rapidly metabolized and 
that both progesterone and pregnanediol traverse 
the placenta. 

The background curves in this study showing 
the rapid disappearance of tagged progesterone 
and pregnanediol from maternal plasma appear 
to be identical to those curves obtained by the 
same authors in normal females (Acta endo- 
crinol. 31:400, 1959). One might anticipate that 
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the metabolism of progesterone would proceed at 
somewhat different rates in the pregnant and 
nonpregnant woman. Dr. Haskins’ data appar- 
ently indicate that they proceed at the same rate. 
Pearlman, using progesterone tagged with trit- 
ium, arrived at the same conclusion. Is there, 
then, indeed, no difference between pregnant 
and nonpregnant patients with respect to proges- 
terone metabolism, or were the authors’ normal 
human data also obtained from pregnant pa- 
tients? 

When Dr. Haskins’ data are replotted on 
semilogarithmic paper the major component 
suggests a half life for progesterone-4-C1* of 
about 5 minutes. This is an extraordinarily 
rapid plasma disappearance rate when one com- 
pares it to the 100 minute half life for hydro- 
cortisone. The main factor accounting for the 
rapid disappearance of progesterone is the rapid 
rate of metabolic transformation. Because of this 
rapid distribution phase it is not surprising to 
find the hormone traversing the placenta. Like- 
wise, the rapid rate of metabolism accounts for 
the relatively low plasma concentrations of the 
hormone in maternal and fetal blood. Do the 
authors have any evidence of protein binding of 
this hormone or is its failure to be bound to pro- 
tein the reason for its very rapid metabolism? 

Studies by Preedy and associates indicate that 
the fetal level of progesterone was higher than 
the maternal. This suggests that an important 
concentration gradient exists across the placenta. 
Haskins and his group find that an equilibrium 
apparently exists. Although either is possible, the 
equilibrium state found by Haskins appears to be 
more physiologic and attractive. Perhaps more 
information on the aspect of the placental trans- 
fer of progesterone would have been available if 
both umbilical vein and artery had been sampled 
simultaneously. 

One might entertain some reservation about 
the interpretations the authors applied to their 
data because of the relative insensitivity of the 
counting apparatus and the low dosage of the 
radioactive tracer administered. One certainly 
would endorse the reluctance of these investiga- 
tors to give large doses of C!4-tagged compounds 
to pregnant women. However, the University of 
Chicago group have, with the approval of the 
Atomic Energy Commission and the Local Iso- 
tope Committee, given 20 times the dosage of 
radioactive progesterone in various clinical stud- 
ies and have data which suggest that a larger 
tracer dose of progesterone would not be harmful 
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and would supply more statistically reliable data. 
In order to assess the significance of data ob- 
tained from isotopic studies, it is desirable to 
knew the number of samples on which determi- 
nations were run, to have a description of the 
geometry of counting, the constancy of the back- 
ground, or the methods used for the statistical 
analysis of the counting rate. 

Dr. Cart P. Huser, Indianapolis, Indiana. It 
has been recognized clinically that unless the 
fetus produces considerable quantities of sex ster- 
oids in its own metabolic processes that there 
must be a transfer of these substances across the 
placenta. 

The authors have used tagged progesterone to 
determine that the source of both progesterone 
and pregnanediol in the fetus is from the mater- 
nal vascular channels. This supports earlier stud- 
ies by the same senior author with use of ultra- 
violet analysis techniques. 

There is apparently a very rapid clearance of 
progesterone from the maternal circulation with 
a rapid establishment of equilibrium between the 
values demonstrated in the maternal organism 
and the fetus. The lower levels consistently found 
in the fetus would support the thesis that this is 
some form of passive transfer and that fetal met- 
abolic processes do not play a part in the pres- 
ence or concentration of progesterone and preg- 
nanediol. One might question in this connection 
whether the samples from the fetus were taken 
from the umbilical artery or vein. There was 
apparently no difference in the recorded relation- 
ships dependent upon the presence or absence of 
labor as some of the patients studied were de- 
livered by cesarean section and others by the 
vaginal route. The presence of uterine contrac- 
tions and resultant changes in the placental cir- 
culation does not seem to have a noteworthy 
effect. 

One might speculate concerning the mecha- 
nism of transfer of these substances across the 
placenta. Because the levels in the fetus are 
slightly lower, one would doubt an active carrier 
system as being responsible. Because of the es- 
sentially consistent levels, one would doubt the 
presence of pathologic breaks in the placental 
membrane as being a factor. Because of the size 
of the molecule and its apparent ready diffusi- 
bility, this would seem to be the most reasonable 
mechanism involved. 

Studies to indicate whether or not any of the 
transferred progesterone is stored in fetal fat as 
has been suggested might be of interest, particu- 
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larly in view of the rapid loss of radioactivity 
from the plasma. 

Dr. Ernest W. Pace, San Francisco, Califor- 
nia. Both the essayist and Dr. Huber have made 
certain inferences regarding the method of trans- 
fer of these steroids from the data presented, and 
I would like to comment on this particular point. 
Dr. Bruns estimated that the half life of proges- 
terone in the body was about 5 minutes. I think 
that it has been previously estimated by others to 
be 3.3 minutes. In any event, there is an exceed- 
ingly rapid metabolism of this compound. I pre- 
sume that the first leg of the slope shown by Dr. 
Haskins represents the circulation time plus the 
mixing and dilution time and that the extrapola- 
tion to the left of the second leg represents the 
rate of metabolism. If this is true, then, before 
considering a gradient from maternal plasma to 
fetal plasma, we must find that time at which the 
concentration of progesterone in the intervillous 
space has reached its maximum point. Since the 
mixing time and dilution time would be on the 
order of 1 to 2 minutes, it would certainly be 
justifiable to move all of the fetal points that 
much further to the right. This would give a 
different picture as far as time is concerned, be- 
cause the majority of fetal values would fall just 
slightly behind the maternal concentrations. 

Dr. Haskins also mentioned that the fetal 
levels of about 0.1 yg per milliliter have been 
found to be higher than those of the maternal 
levels. You will recall that Zander found about 
0.08 ,g per milliliter in maternal peripheral 
blood, but the uterine vein blood contained an 
average of 0.26 yg per milliliter. Therefore, we 
would have to assume that the maternal plasma 
of the intervillous space is considerably higher 
than that of the systemic plasma, and the gradi- 
ent, therefore, would more closely approximate 
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The first demonstration of the passage of a 
steroid by these techniques, I believe, was by 
Migeon and his co-workers. They utilized 17-OH- 
corticosterone and concluded that there was an 
exceedingly slow transfer. Since that time, we 
have learned that there is a specific protein, now 
called transcortin, which binds that particular 
steroid with an avidity 6,000 times that of al- 
bumin. The authors’ experiments, in contrast to 
his, would suggest that the binding of proges- 
terone in plasma is very loose. Furthermore, pro- 
gesterone must be highly soluble in the placental 
membrane, and there must be a very rapid mo- 
lecular exchange in both directions. This would 
support Dr. Huber’s suggestion, therefore, that 
purely physical factors account for the equilibra- 
tion, and that if it were not for the rapid metab- 
olism, we would probably find that maternal and 
fetal plasma levels would be equal. 

Dr. Haskins (Closing). Protein binding of 
progesterone has been studied in our laboratory 
by Dr. James Durkan. By means of electrophore- 
sis and radiotracer techniques, radioprogesterone 
can be found in the beta globulin fraction of 
rabbit serum following the intravenous adminis- 
tration of the tagged hormone. 

The quantity of ionizing irradiation to which 
we were subjecting our patients was of great con- 
cern to us. A single experiment induced a total 
body irradiation of 0.0517 millirads in the ma- 
ternal organism and much less in the fetus. This 
is approximately 1/200 of the allowable weekly 
dos@ of irradiation. For comparison, a diagnostic 
chest x-ray induces a total body irradiation of 
about 100 millirads. 

The low dosage of radioprogesterone reaching 
the fetus would not allow exploration of the fat 
compartment for assay. This experiment planned 
for the surviving fetus would necessitate the use 
of an unsafe quantity of C*+. 
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ATYPICAL endometrial gland cell changes 
in association with the presence of tropho- 
blast have been described by Arias-Stella’ * 
and others.® 15-16 Tt has been recorded 
that these cellular changes may mimic those 
in malignant cells, both in tissue prepara- 
tions of the endometrium and in cyto- 
smears.” 8, 9, 13, 15 

These changes, as described by Arias- 
Stella,’ are enlargement of the gland cell, 
loss of cellular polarity, lack of orientation 
of the nucleus, nuclear hypertrophy, hyper- 
chromatic nuclei with the chromatin con- 
densed in thick bars or granules, mitoses in 
the atypical cells, and often a _palisade 
arrangement of the gland cells. 

Since these changes have been seen only 
in the presence of trophoblast, and since 
hormonal factors may be etiologically sig- 
nificant, it seemed desirable to study the 
endometrium obtained from patients with 
hydatid moles and choriocarcinomas. In 
these conditions the trophoblast» frequently 
is present over long periods of time and is 
an actively growing tissue which has the 
ability of continued hormonal production, 
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frequently in excessive quantities. As controls 
and for comparison, the endometria from 
patients with syncytial endometritis, abor- 
tion, ectopic pregnancy, term gestation, 
hormone-producing ovarian tumor, and 
adenocarcinoma of the endometrium were 
selected for study. 


Material and methods 


The material for this study was obtained 
from the Albert Mathieu Memorial Chorion- 
epithelioma Registry of the American As- 
sociation of Obstetricians and Gynecologists, 
the Laboratory of Obstetric and Gynecologic 
Pathology, Department of Obstetrics and 
Gynecology, Northwestern University Medi- 
cal School, and the Department of Pathology, 
Passavant Memorial Hospital. It consists of 
specimens of endometrium with associated 
clinical data obtained from 161 patients 
with hydatid mole, 74 with choriocarcinoma, 
28 with syncytial endometritis, 87 with term 
gestation, 225 with abortion, 35 with ectopic 
pregnancy, 100 with adenocarcinoma of the 
endometrium and 10 with granulosa and/or 
theca cell tumors of the ovary. 

The criteria established by Arias-Stella,* 
with the exclusion of the adenoma-like 
changes, were used in this study. The ma- 
terial was examined to determine (1) the 
frequency of these changes in the various 
conditions studied; (2) the degree of 
atypism, using the classification of mild, 
moderate, or marked, based upon the number 
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of cells involved, the size of the nuclei, the 
degree of hyperchromatism, the variation 
in nuclear-cytoplasmic ratio, and the loss of 
polarity; (3) the focal or diffuse character 
of the changes; (4) the proximity to the 
trophoblast of the cells showing atypism; 
and (5) the presence of inflammatory reac- 
tion, its degree, and its relationship to the 
atypical gland cells. 


Results 


Hydatid mole. The atypical changes 
found in the endometrial gland cells of pa- 
tients with hydatid mole were similar to 
those in the other conditions studied in 
which they were present. The cell evidencing 
atypism was enlarged, often to 4 times the 
size of the adjacent normal cells (Fig. 1). 
The nucleus was enlarged, occasionally huge 
in size, and in some instances it almost filled 
the cell. In some instances the nuclear out- 
line was regular and smooth while in others 
it was slightly irregular. A nucleolus was 
present in some of the cells involved in this 
reaction. The chromatin material stained 
hyperchromatically and was arranged both 
in coarse granules and in a condensed thick 
border at the periphery of the nucleus. 
Usually the nucleus was disoriented in that 
its long axis was horizontal rather than 
perpendicular as in the normal endometrial 
gland cell. This loss of polarity was a strik- 
ing feature. No cells undergoing mitotic di- 
vision were observed. 


Table I. Endometrial gland cell atypism 
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The cytoplasm was not unlike that of the 
adjacent normal cells, both being poorly 
stained, granular, and occasionally vacuo- 
lated. 

The number of such cells in an individual 
gland was few; seldom were there more than 
four and often only one. In no instance 
were all cells involved. Probably by their 
enlargement and crowding, the atypical cells 
often projected into the lumen of the gland. 

Cells with varying degrees of secretory 
activity and cells with apparent regressive 
changes were observed in both glands that 
did and did not contain atypical cells. 

The general arrangement of the glands 
within the endometrium was normal and 
in no instance was the adenoma-like group- 
ing such as described by Arias-Stella* ob- 
served. 

As might be expected, in patients with 
complications of pregnancy, there was vari- 
ation in the stromal reaction. Decidua was 
present in some, not in others. Edema of 
the stroma varied also but in most cases 
the stroma was rather dense in the regions 
of the glands in which cellular atypism was 
noted. 

The frequency and the degree of the 
atypical cell reaction are presented in Ta- 
ble I. 

These atypical changes were located in 
glands in several different regions of the 
endometrium in 34 of the 41 cases. Seldom 
did glands in more than 3 or 4 regions in 


Positive Arias-Stella 


dere reaction Degree of atypism 
Specimen studied No. | % Marked | Moderate | Mild 

Hydatid mole 161 41 29.0 5 5 31 
Choriocarcinoma 74 18 24.3 0 6 12 
Syncytial 

endometritis 28 9 28.0 0 2 7 
Term pregnancy 87 39 44.8 6 18 15 
Abortion 225 0 0.0 0 0 0 
Ectopic pregnancy 35 1 2.9 0 0 1 
Granulosa theca 

cell tumor 10 0 0.0 0 0 0 


Adenocarcinoma of 
the endometrium 


ls 
n 
d 
e 
1 
1 
f 
| 


682 Roach, Guderian, and Brewer 


ie 


a single microscopic section contain atypical 
cells. In 7 cases these atypical changes were 
found in only one microscopic field of a 
single section. 

The trophoblast was more than the di- 
ameter of one low-power microscopic field 
distant from the regions of atypism in 35 
of the 41 cases. In the other 6, the tropho- 
blast was in close proximity to the atypical 
cells. The degree and extent of the atypism 
was the same irrespective of the distance 
from or proximity to the trophoblast. 

Inflammatory reaction was present in the 
endometrium of all 161 cases of hydatid 
mole studied. This infiltration was made up 
of polymorphonuclear leukocytes, lympho- 
cytes, and a few plasma cells. The degree 
of inflammatory reaction was the same 
whether or not atypical changes were 
present. The inflammatory reaction was 
more than one low-power microscopic field 
distant from the atypical cells in 35 instances. 
In only 6 was the reaction close to the 
region of atypical changes. The degree and 
extent of the cellular atypism was the same 
regardless of location of the inflammatory 
reaction. 


Fig. 1. Atypical endometrial gland cell in a patient with a hydatid mole. 
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Choriocarcinoma. The appearance of the 
cells with atypical changes was similar to 
that in the hydatid mole group. There 
seemed to be a slightly more intense hyper- 
chromatic staining of the chromatin granules 
and in a few instances the chromatin ap- 
peared as a solid mass. There was also a 
greater tendency for the cells to project 
into the lumen of the gland. Here, as in 
the hydatid mole group, no cells in mitotic 
division were observed. 

The number of cells involved in the reac- 
tion was few and, as in the patients with 
hydatid mole, only a few cells within a 
single gland were involved. No adenoma- 
like arrangement of glands was observed. 

The epithelium of the glands not involved 
and the stroma were similar in character 
to that observed in the hydatid mole group. 

The frequency and the degree of atypism 
are presented in Table I. 

The atypical changes were found in 
several regions of an individual microscopic 
section in 14 of the 18 cases, while in 4 the 
involvement was limited to one region. 
The trophoblast was at least one low- 


‘ power microscopic field away from the 
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Fig. 2. Atypical cell in an endometrial gland in a term pregnancy. 


atypical cells in 16 of the 18 cases, while 
in 2 it was adjacent. In 2 instances in which 
cellular atypism was noted, the trophoblast 
was not present in the endometrium; in one 
it was deep in the uterine wall and in the 
other it was present only in a distant 
metastatic site. 

Inflammatory reaction was found in the 
endometrial tissue in all cases. In 10 the 
infiltration with chronic inflammatory cells 
was slight, while in 8 it was moderate. The 
infiltration of lymphocytes, polymorphonu- 
clear leukocytes, and plasma cells was in 
the region showing cellular atypism in cnly 
one of the 18 cases. The atypism was the 


same regardless of the degree or the loca- ~ 


tion of inflammatory reaction. 

Syncytial endometritis. The cells with 
atypical changes, the distribution of these 
cells in the glands and the character of the 
stroma were similar to those of the groups 
with hydatid mole and choriocarcinoma. 

The frequency and degree of atypism are 
presented in Table I. 

In the 9 specimens in which atypical 
changes were observed, the changes were 
present in multiple regions in 8, while in 


only one was it noted in an isolated gland. 
The trophoblast was more than 2 low-power 
microscopic fields distant from the regions 
of atypism in all 9 cases. 

Infiltration with chronic inflammatory 
cells was found in all. The inflammatory re- 
action was slight. In 7 of the 9 cases it was 
at a remote distance from the atypical cells. 
In the other 2 it was in the region of the 
cells evidencing atypism. 

Term pregnancy. In term pregnancies, 
obtained by cesarean hysterectomy, the 
atypical cells were similar to those observed 
in the presence of trophoblastic tumors and 
syncytial endometritis. However, the fre- 
quency was greater than in any other con- 
dition studied (Table I), and the nuclear 
abnormalities were greatest in this group. 

Occasionally some cells were intraluminal. 
Some (Fig. 2) were greatly enlarged, with 
huge disoriented and hyperchromatic nuclei 
with clumping of the chromatin. In no 
glands were all the cells involved. Some 
nucleoli were seen. There were no cells in 
mitosis. 

In 34 of the 39 specimens in which 
atypism was present, glands in many re- 
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Fig. 3. Enlarged endometrial gland cell showing 
mild changes consisting of nuclear enlargement, 
loss of polarity, and slight chromatin clumping 
in a patient with an ectopic pregnancy. 


gions contained atypical cells. In 5, an iso- 
lated gland with changes in one or two 
cells was found. There was no adenoma-like 
arrangement of the glands. 
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The reaction was noted at quite some 
distance from the trophoblast in most in- 
stances. 

An inflammatory reaction was not evident 
in the vast majority of these specimens. 
Rarely the endometrium contained a few 
scattered chronic inflammatory type of cells. 

Abortion. In 225 cases of abortion, no en- 
dometrial gland cell atypism was found. 
Equivocal atypical changes were observed 
in 3 instances in glands showing secretory 
activity. The alterations consisted of slight 
nuclear and cellular enlargement. The cyto- 
plasm was clear. No hyperchromatism, dis- 
orientation of the nucleus, or loss of cellular 
polarity was present. 


The endometrium was usually in the 


secretory phase. In a few regions the gland 
cells were undergoing regression. Decidual 
reaction was frequently seen. No local ade- 
nomatous change such as described by 
Arias-Stella’ was found. 

There was considerable infiltration of the 
endometrium with both acute and chronic 
inflammatory cells in all cases. The inflam- 
matory reaction was more marked in this 
condition than in the others studied. 


Fig. 4. Localized adenomatous pattern of the endometrium in a patient with an 


ectopic pregnancy. 
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The duration of pregnancy averaged 7 
weeks. In the vast majority of instances the 
bleeding had started 4 days prior to when 
the tissues were obtained. 

Ectopic pregnancy. Atypical changes 
(Fig. 3) were rarely found in this condition 
(Table I). 

The character of the endometrium varied 
in the 35 ectopic pregnancies studied. Fre- 
quently, an individual specimen showed 
secretory, regressive, and proliferative ac- 
tivity. In many there was infolding of the 
gland wall with marked vacuolization and 
fraying of the luminal edge of the gland 
cells. Decidual reaction was occasionally 
present. 

In one of the 35 cases a localized adenom- 
atous pattern was observed (Fig. 4) but 
cellular alteration was not seen in any of 
the cells. 

There was slight infiltration with poly- 
morphonuclear leukocytes and lymphocytes 
in all of the 35 specimens. 

Granulosa-theca cell tumors. In the 10 
cases of granulosa and/or theca cell tumors, 
the gland cells showed no atypical changes. 
The endometrium in all specimens exhibited 
evidence of estrogenic stimulation. There 
were many gland cells in mitosis. The 
stroma was compact and mitoses were fre- 
quent. No inflammatory reaction was 
present. 

Adenocarcinoma of the endometrium. In 
the majority of cases the endometrium ad- 
jacent to the adenocarcinoma was inactive. 
The stroma was sparse, and the glands were 
small and lined with a cuboidal type of cell. 
No cells in mitosis were found. In an oc- 
casional case, the endometrium was active 
and showed either a normal proliferative or 
secretory activity. 

In the 100 cases of adenocarcinoma of 
the endometrium examined, no change re- 
sembling the Arias-Stella reaction was seen. 
No localized adenomatous pattern was 
present. In no instance did the pattern and 
arrangement of the malignant cells resemble 
the Arias-Stella phenomenon. Neither did 
the specimens of carcinoma in situ of the 
endometrium studied. In these, the cells 
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were enlarged; the nuclei were pale; the 
eosinophilic cytoplasm was abundant; the 
staining characteristics were uniform in all, 
and disorientation and variation in the size 
of cells were minimal. 

Infiltration with chronic inflammatory 
cells was present in all cases but varied 
considerably in different specimens. 


Comment 


Atypical changes in the endometrial gland 
cells consisting of enlargement of the cell, 
proportionally greater enlargement of the 
nucleus, marked hyperchromatism of the 
nucleus, and loss of cellular polarity have 
been observed in some, but not all, of the 
conditions studied in this work. These 
changes, for the want of more precise termi- 
nology, have been designated the Arias- 
Stella reaction. 

In addition to these particular changes, 
Arias-Stellat described an altered gland 
pattern in the endometrium of some pa- 
tients with abortion, characterized by iso- 
lated groups of glands, obviously benign in 
character, arranged back to back in focal 
regions, giving an adenomatous appearance. 
The cells of these glands were vacuolated, 
had a foamy appearance, and in some in- 
stances seemed to fill the gland lumen. While 
he described this adenomatous gland pattern, 
it was apparently not considered a neces- 
sary or integral part of the main feature, 
namely, nuclear atypism, because it was not 
stressed to a great extent. It did not appear 
in the photomicrographs of the specimens 
other than in abortions. The nuclear ab- 
normalities, which were the most striking 
feature, were noted to be most abundant 
and pronounced in the nonsecretory portions 
and not in the highly secretory, adenoma- 
like glands. 

Our impression is in accord with that of 
Frederiksen,® who stated that the most sig- 
nificant feature of the Arias-Stella reaction 
is the nuclear alterations. For this reason 
we have included as positive only those 
cases with such nuclear alterations and have 
excluded from consideration the degree of 
secretory activity or the arrangement of the 
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glands as being nonessential to the reaction. 

We were rather startled by our observa- 
tion that the condition in which the Arias- 
Stella reaction was found most frequently 
was in term pregnancies, particularly since 
we had established in the study plan that 
term pregnancies would be used as a control 
group for the study of this reaction in pa- 
tients with hydatid mole and choriocar- 
cinoma. Not only were the changes more 
frequent in this condition, but they were 
also more marked. The nuclei were larger, 
more hyperchromatic, and more disoriented 
than in any of the other conditions studied. 
The only mention of the presence of these 
changes in normal pregnancy is the state- 
ment of Arias-Stella,t “It was also noted 
that the lesion occurred in normal pregnancy 
and that alterations of the surface epithelium 
could be very marked.” We can add that 
the changes in the nuclei are also marked 
in the gland cells throughout the endo- 
metrium even in the basal zone. The endo- 
metrium in 39 (44.8 per cent) of the 87 
term pregnancies obtained by cesarean hys- 
terectomy revealed atypism. 

Atypism was observed in association with 
hydatid mole, choriocarcinoma, syncytial 
endometritis, and in a single instance in 
ectopic pregnancy but not in abortion, 
granulosa and/or theca cell tumors, or 
adenocarcinoma of the endometrium. Failure 
to find the Arias-Stella reaction in abortions 
and but once in the ectopic pregnancy 
group is probably due to the fact that we 
are inclined to discount minor variations in 
nuclear size as being within the normal 
range of variability in an endometrial gland 
cell undergoing irregular and often pro- 
longed regression in such conditions as abor- 
tion and ectopic pregnancy. In this we 
may be wrong, but from observations of 
the endometrium made in many cases of 
ectopic pregnancy and irregular regression 
of the endometrium in association with ab- 
normal uterine bleeding, it seems to us that 
the cell size, the nuclear size, and even the 
degree of intensity of the chromatin stain- 
ing and the disoriented nuclear and cellular 
arrangement may and does vary consider- 
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ably, even from cell to cell in the same 
gland. It is, therefore, believed that too 
much importance cannot be placed upon 
meager changes in nuclear morphology in 
conditions in which there is abnormal, ir- 
regular and prolonged hormonal stimulation 
or withdrawal.® 72 Accordingly, our clas- 
sification of “mild,” which we _ consider 
minimal for the establishment of the diag- 
nosis, undoubtedly excludes many cases that 
other authors® ** would include as positive. 
Our position seems more consistent with 
the account and interpretation of Svenssen"™ 
in this regard. 

It is also possible that the number of blocks 
of the specimens prepared and/or the 
number of sections studied were not sufficient 
to draw accurate conclusions as to the pres- 
ence or absence of the changes. Thus, our 
preparations by chance may not have in- 
cluded the lesion. Arias-Stella* recently pub- 
lished a report of a study of 2 hydatid moles 
and 7 choriocarcinomas in which the entire 
endometrium and endocervix were serially 
blocked. With this more thorough method, 
cellular atypism was observed in 2 of the 
cases of mole and in 6 of the 7 choriocar- 
cinomas. If his histologic criteria for the 
diagnosis of these atypical changes are the 
same as all authors’ it would seem that 
such proper and thorough examination of 
the complete tissues would reveal more ac- 
curately the true incidence. 

A comparison of the frequency with 
which atypical changes were found by us 
and by other authors reveals that, as far 
as hydatid mole and choriocarcinoma are 
concerned, our findings are quite similar to 
those of Arias-Stella.1 He found atypism in 
9 of 26 hydatid moles (26.9 per cent) and 
3 of 14 choriocarcinomas (21.4 per cent). 
In abortions, Arias-Stella,! Pildes and 
Wheeler,'*? and Svenssen’* found these al- 
terations in 20 of 182 (10.9 per cent), 34 
of 50 (68 per cent) and 5 of 40 (12.5 per 
cent), respectively. We found no changes in 
225 cases of abortion. In ectopic pregnancy, 
Pildes and Wheeler’® noted atypism in 13 
of 50 specimens (26 per cent), Svenssen™ 


in 3 of 30 (10 per cent), and Frederiksen® 
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in 13 of 32 (40.6 per cent). We found 
atypical changes in only 1 of 35 (2.9 per 
cent). 

In all specimens in which cellular atypism 
was noted, the degree of atypism varied. 
With the exception of term pregnancy, the 
condition in which the changes were found 
seemed to make no significant difference 
in the degree of variation. According to our 
classification into categories of mild, mod- 
erate, and marked, the majority were mild 
in character. The only conditions in which 
marked changes were observed to any ex- 
tent were in those specimens associated with 
term pregnancies and hyatid moles, and in 
these it appeared in only approximately 14 
per cent of the instances. 

The extent to which the glands were in- 
volved varied in about the same manner in 
all specimens regardless from which condi- 
tion they were obtained. In all, usually 
multiple glands were involved, and in most 
instances they were some distance apart. 
This was noted in approximately 84 per 
cent of the specimens. Single gland involve- 
ment was noted in only a few instances and 
this in an equal proportion in all of the 
conditions. 

With the thought that the trophoblast 
might have some influence locally upon the 
occurrence, the degree, and the magnitude 
of the cellular atypism, the distance between 
the cells with these altered characteristics 
and the trophoblast was recorded. In most 
instances (88 per cent) the distance was 
quite great. In one patient with choriocar- 
cinoma the only trophoblast present was in 
a remote metastatic lesion and in another 
it was in the myometrium. The proximity 
to or the distance from the trophoblast made 
no difference in any respect in the cellular 
atypism. This is consistent with the obser- 
vations of others that this atypism occurs 
in such conditions as ectopic pregnancy in 
which the trophoblast is distant from the 
cellular change.» 5 % 1% 18-16 

Unfortunately, the number of patients 
with hydatid mole or choriocarcinoma in 
which determinations of chorionic gonado- 
tropin titers had been made was extremely 
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few and as a result a hoped-for comparison 
between the extent and severity of the 
atypism and the amount of chorionic hor- 
mone present could not be made. All that 
can be said is that in the few instances 
available for correlation of data the amount 
of chorionic tissue present reflected in no 
way the degree or the intensity of the 
atypism. Some of the patients with the 
most trophoblast present showed no atypism 
while some with meager amounts had con- 
siderable. Since the amount of trophoblast 
present in no way reflects the amount of 
chorionic gonadotropic hormone produced, 
it can only be said that the amount of 
trophoblastic tissue made no difference in 
the presence or absence, amount or degree 
of the atypism. 

Individually, a cell with the described 
atypical alteration, especially one that shows 
marked atypism, may resemble a malignant 
cell. Should such a cell be desquamated and 
appear in the vagina, as it might well do, 
some confusion might be created in making 
a cytologic diagnosis. However, the likeli- 
hood of this happening is remote since the 
number of cells involved in the reaction in 
any given specimen is small and since those 
cells with marked changes are relatively 
quite rare, in our experience. In histologic 
preparations of portions of the endometrium, 
the individual atypical cells bear little re- 
semblance to carcinoma or carcinoma in 
situ of the endometrium. The few cells in- 
volved and their rather wide distribution 
have little of the appearance of carcinoma. 
Most significant is the fact that this type of 
cellular atypism is found only in the pres- 
ence of trophoblast, and in this condition 
its frequency (24 to 44 per cent) speaks 
against its being malignant. Furthermore, 
its exact counterpart was not found near 
or associated with adenocarcinoma of the 
endometrium in the 100 specimens studied. 

That this atypism represents regressive 
changes cannot be entirely excluded, but 
the impression is gained that they do not, 
even though in some instances the nucleus 
is irregular in shape and the chromatin 
stains as a large blob without detail and 
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the cytoplasm is vacuolated to a greater 
extent and in a different manner than ob- 
served in the secretory state in normal 
pregnancy. Another fact that speaks against 
this being a degenerative change is that 
such changes are not noted in normal men- 
strual cycles.” ** 

It has been postulated that these atypical 
changes might be due to an inflammatory 
process in the endometrium.” * With this 
in mind, we have studied the occurrence 
and the physical relationship of inflamma- 
tory reactions to the atypical changes. In 
cases of hydatid mole, choriocarcinoma, and 
syncytial endometritis, an inflammatory re- 
action consisting of chronic type of inflam- 
matory cells was observed in most instances, 
but in no case was there any consistent 
relationship between the two phenomena. In 
some, the inflammatory reaction was closely 
associated with the atypical cells, but in 
most there was considerable distance be- 
tween the two reactions, being more than 
one low-power microscopic field away in 59 
of the 68 cases. Changes were no more pre- 
valent and no more marked in those cases 
in which the atypism was observed close 
to the inflammatory reaction. The changes 
were similar in all respects, regardless of 
proximity of the inflammatory infiltration. 
In the term pregnancies in which the fre- 
quency of atypism was the greatest, there 
was no inflammatory reaction, except in one 
instance and then it was extremely slight. 
In the patients with abortion the extent of 
inflammatory reaction was the greatest and 
yet no atypism was noted. In the endo- 
metrium of patients with ectopic pregnan- 
cies, there was slight inflammatory reaction 
in most but in only one was atypism present. 
These observations fail to demonstrate any 
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relationship between atypism and an in- 
flammatory reaction. 

Arias-Stella’ developed the idea that these 
atypical changes were the result of hormonal 
stimulation because they were observed only 
in patients with pregnancy or its complica- 
tions and in these conditions increased quan- 
tities of estrogen, progesterone, and chori- 
onic gonadotropin may be present. With this 
thought in mind, Arias-Stella® * attempted 
to reproduce the changes in the experimental 
animal and succeeded to some extent. By 
injection of estrogen and progesterone in 
large amounts to castrated rats and by in- 
jection of estrogen and chorionic gonado- 
tropin into noncastrated rats, atypical 
changes were produced. He could not pro- 
duce them by use of estrogen or chorionic 
gonadotropin alone in either the castrated 
or noncastrated rat. From this it would 
seem that hormonal factors may play a role 
although the specific factors and mecha- 
nisms are yet unknown. 


Summary 


Atypical changes in endometrial gland 
cells were found in the presence of hydatid 
mole, choriocarcinoma, syncytial endome- 
tritis, normal term pregnancy, and in a 
single instance of ectopic pregnancy. None 
were found in association with abortion. 

The atypical changes were found most 
frequently and in the most marked degree 
in term pregnancy. 

While the atypical cells may resemble 
malignant cells, especially when present in 
a cytosmear, they should not in the tissue 
preparations be confused with malignancy. 

Hormonal factors seem to play a pre- 
dominant role in the development of this 
atypism. 
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Discussion 


Dr. SpracuE H. Garpiner, Indianapolis, In- 
diana. In the past several years, applying exfoli- 
ative cytologic criteria to tissue sections of the en- 
dometrium, Arias-Stella and others have focused 
attention on certain atypical histologic changes 
in the endometrial gland cells in the presence 
of trophoblastic tissue. 

The interpretation of these endometrial gland 
cell atypisms is dependent upon the answers to 
several questions: 

1. Do these atypisms represent early and ir- 
reversible changes of malignancy? The evidence 
presented by the authors clearly demonstrates 
that they do not. In the 100 cases of endome- 
trial adenocarcinoma examined, no changes re- 
sembling the Arias-Stella reaction were seen in 
the endometrium adjacent to the areas of ma- 
lignancy. The atypical endometrial cells in the 
presence of trophoblasts did not resemble the 
histologic picture of carcinoma-in-situ with its 
characteristic large cells with abundant, clear, 
eosinophilic cytoplasm and nuclei with pale, 
finely granular chromatin. Further strong  bi- 
ologic evidence against any correlation between 
the atypical endometrial cells and malignancy 
is the findings by the authors of endometrial 
gland cell atypism in 44 per cent of 87 normal 
term uteri. 

2. Do these endometrial atypisms represent 
bizarre but physiologic changes? The evidence 
presented by the authors offers an affirmative 
answer. They found the endometrial gland cell 
atypisms occurring most frequently and to the 
greatest degree in those conditions in which the 
endometrial glands had been exposed to pro- 
longed and/or excessive polyhormonal stimula- 
tion (chorionic gonadotropic hormone, estrogen, 
and progesterone): term pregnancy 44.8 per 
cent, hydatidiform mole 25.5 per cent, chorio- 
carcinoma 24.3 per cent. The focal and patchy 
involvement and the wide variation in degree 
of atypism in the endometrial gland cells has 
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been stressed by the authors, who said that sel- 
dom were there more than 3 or 4 cells in one 
gland, and added “Seldom did glands in more 
than 3 or 4 regions in a single microscopic sec- 
tion contain atypical cells.” This indeed sug- 
gests a hormonal effect for the endometrium is 
well known for its marked individual variations 
in degree and character of histologic responsive- 
ness to hormones. Further evidence of a hor- 
monal effect is the recent report by Arias-Stella 
of atypical changes in the endocervical gland 
cells in the presence of trophoblasts and a re- 
port by Tweeddale and Hoffman of endometrial 
gland cell atypism in an area of external endo- 
metriosis associated with an ectopic pregnancy. 

3. If these endometrial gland cell atypisms 
are physiologic, how can their presence be ex- 
plained? I have reviewed the slides of the endo- 
metrium of a group of cases of term pregnancy, 
hydatidiform mole, and choriocarcinoma in the 
Pathology Laboratories of the Indiana Univer- 
sity Medical Center. After studying the nuclear 
and cytoplasmic changes in the atypical endo- 
metrial gland cells, it was my impression that 
the histologic picture represented old cells which 
had been exposed to prolonged hormonal stimu- 
lation, cells which had performed their function 
of secretion and were undergoing degeneration, 
but which had not yet been desquamated. Simi- 
lar, though not identical, histologic changes are 
seen in gland cells of other types of secretory 
epithelium in other parts of the body. 

In this regard, the authors state, “Another 
fact that speaks against this being a degenerative 
change is that such changes are not noted in 
normal menstrual cycles.” It must be remem- 
bered, however, that the endometrium of the 


normal menstrual cycle is not exposed to the 
prolonged and continued hormonal stimulation 
as is the endometrium of the term pregnancy, 
of the hydatidiform mole, or of the choriocar- 
cinoma. 
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Perhaps the final answer will be found in 
histochemical studies of these endometrial gland 
cell atypisms. I would like to ask Dr. Brewer 
if he has made any histochemical studies of the 
cytoplasmic ribonucleic acid content, the alkaline 
and acid phosphatase activity, or glycogen con- 
tent in these atypical endometrial cells. 

Dr. Witus E. Brown, Little Rock, Arkansas. 
Dr. Brewer and his associates have called our 
attention to an interesting cellular change which 
resembles the atypism of carcinoma. This lesion 
is reported by several authors in association with 
a variety of clinical lesions, various stages of 
pregnancy (ectopic, term, abortion), the tropho- 
blastic abnormalities of mole and choriocar- 
cinoma, in association with infection, and ad- 
jacent to malignancy. Dr. Brewer and associates 
tend to emphasize the hormonal etiology of 
these cellular changes and doubt their relation- 
ship to malignancy. 

In 1947, 1950, and 1951 we reported certain 
observations on the physiologic action of chori- 
onic hormone and the ovarian steroids on the 
endometrium.! While the original tissue sections 
are not available, the photographs and lantern 
slides prepared at that time were still on file and 
they have been reviewed. 

These studies were done in two series. It was 
observed that by giving fairly large doses of 
chorionic hormone to young adult women in the 
active luteal phase, the life and function of the 
corpus could be enhanced with the development 
of a corpus luteum of (pseudo) pregnancy and 
a decidual proliferation of the endometrium. 

It was further observed that while chorionic 
gonadotrophin was ineffective in the castrate, the 
progressive increase of estrogen followed by 
estrogen-progesterone combination would de- 
velop marked epithelial changes resembling de- 
cidua in the uterus of a castrated young adult 
woman. 

On reviewing these photomicrographs, which 
are not entirely satisfactory, we find similar 
changes to those described by Dr. Brewer and, 
thus, we believe we have corroborated his thesis 
that these cellular changes can be produced by 
the hormonal stimulation alone, being found in 
gonadotrophin-induced pseudopregnancy and in 
steroid stimulation of the endometrium in a 
castrate. 

Finally, in this as in other areas of question- 
able cellular changes, now so blithely called 
atypism, great caution must be exercised. The 


diagnosis of malignancy demands unequivocal . 
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evidence of cellular autonomy. This is frequently 
inconclusive in tissue preparations and can only 
be suspected from desquamated cells. In the care 
of the sick, many factors must be brought to 
bear: cytology, histology, statistics, the patient’s 
status, and other often unrelated factors, all 
combining to guide clinical judgment. 

Only the clinician can determine the clinical 
significance of atypism. 
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Dr. Hersert W. Bircn, Atlanta, Georgia. 
Last year, Dr. Conrad Collins and I became 
interested in the endometrium associated with 
ectopic pregnancy. One hundred forty-four pa- 
tients were available for evaluation in whom 
total hysterectomy had been performed as part 
of the surgical management. These patients were 
managed on the Tulane service at the Charity 
Hospital in New Orleans over a 7 year period 
of time. Histologic study of the endometrium 
was performed from uterine blocks in all cases. 
The Fallopian tube was available for study in 
115 cases, and an ovary was also included in the 
tissue in 102. The corpus luteum of pregnancy 
was contained in 47 of these ovaries. 

We categorized the type of endometrium 
that was found and the number in each category. 
We found the atypical changes utilizing the lib- 
eral criteria set down by Arias-Stella and found 
these changes to be limited to the endometria 
of secretory or mixed type. From 144 uterine 
specimens, 87, or 60 per cent, were found to 
have some degree of atypicality as described by 
Arias-Stella. Now in one half of these, the changes 
were minimal, and in only 9 patients, or 6 per 
cent, could they conceivably have been con- 
fused with malignancy. These 9 instances rep- 
resent the degree of change that Dr. Brewer 
has shown us today as being marked. An in- 
teresting correlation was found in categorizing 
the degree of degeneration of the chorionic villi 
and the endometrial findings. It is a relationship 
of inverse proportion; that is, where the degen- 
eration of the villi was most marked, there was 
a decreased incidence of these atypicalities. 
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A similar relationship was found when the 
degree of regression of the corpora lutea and 


the finding of the atypical change were com- 
pared. That is, in those where the corpus luteum 
displayed the least regression, the associated 
endometrium was more likely to contain these 
atypicalities. Again, a somewhat similar correla- 
tion was found between the duration of bleeding 
prior to operation and the finding of the atypical 
change. In the patients who had vaginal bleed- 
ing for less than 15 days prior to operation the 
incidence of atypical change was half that for 
those bleeding longer than 15 days. A possible 
explanation for this is: as the chorionic villi 
undergo degeneration and the amount of chori- 
onic gonadotropin hormone is accordingly re- 
duced, the corpora lutea of pregnancy undergo 
regression. The progressive reduction of estrogen 
and progesterone permits desquamation of the 
endometrium including that portion containing 
atypical changes. Again, I would like to state 
that in this study we used the more liberal cri- 
teria of Arias-Stella in finding 60 per cent in- 
cidence of atypical change in these 144 uteri. 
He! reported a 50 per cent incidence in 44 
patients with ectopic pregnancy. 
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If we limit the number to those of a marked 
degree of atypical change, we are left with 6 
per cent, a figure very similar to the findings 
of Dr. Brewer. 
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Dr. Brewer (Closing). Dr. Birch, a former 
resident of ours, in doing a similar study, has 
reported a high incidence in patients with abor- 
tion. This we have not observed and we cannot 
account for the differences. Likewise, we have 
not encountered the confusion with cancer as 
he has reported. 

The histochemical study I know we haven’t 
done. That these may be regressive changes, as 
I said, I still think is possible. Dr. Brown’s last 
sentence and last remarks I enjoyed thoroughly, 
that one must treat this type of atypism as re- 
ported in the cytosmear very cautiously, because 
there is in the literature one patient who had 
her uterus, ovaries, and tubes removed because 
of a cytosmear study which revealed these 
atypical cells. With understanding, confusion 
with cancer cells will be less, I am sure. 
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Newcastle, England 


CANCER of the vulva has been one of the 
most obstinate problems in gynecology. Even 
as recently as 1939, cure rates in the region 
of 15 per cent were common all over the 
world. Theoretically, there seems no reason 
why this should be so, for the vulva is ac- 
cessible both for early diagnosis and for 
radical excision. The lymph node relays in 
the groin and pelvis are much more acces- 
sible than in most other sites of cancer. 

The reason why such a comparatively 
favorable situation should remain _prob- 
lematical for so long is not hard to see now. 
Cancer of the vulva is a rare disease and 
practically no one sees enough cases either 
to become proficient in its treatment or to 
conduct adequate research (see Table I). 

In 1939, at the Royal Society of Medicine, 
F. J. Browne, then Professor of Obstetrics 
and Gynaecology at University College Hos- 
pital, London, suggested that this problem 
could be solved only by accumulating the 
small number of cases into the hands of a 
few surgeons who might thus become pro- 
ficient in its treatment. 

Not long after this, my former chief, the 
late Clifford White of London, then external 
examiner to the University of Durham, took 
me aside and suggested that since we seemed 
to have a relatively large number of cases in 
Newcastle, it might be worth my while look- 
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Carcinoma of the vulva 
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ing into the problem and following Browne’s 
suggestion if I could (see Table II). 

From this stimulus came the work I now 
present and it is a great pleasure to me to 
record my undying gratitude to six men 
who should receive more credit than I for 
any value this work may have: Sir Gordon 
Taylor and the late Victor Bonney, my 
teachers at the Middlesex Hospital who 
taught me so well how to approach cancer 
surgically; Clifford White, who started it 
all; my two former chiefs in Newcastle, the 
late Ernest Farquhar Murray and Harvey 
Evers, who suffered so long and so pa- 
tiently my obstinate, and I am afraid often 
impatient, conviction that what I was do- 
ing would be worth while; and, finally, one 
of your own countrymen whom I never met, 
the late Fred Taussig who, working with a 
smaller number of cases, came to roughly 
the same conclusions. 

My early researches ended in August, 
1943, and the present operation then be- 
came standard in Newcastle. In that month 
I read for the first time Taussig’s papers and 
found that I at least was not alone in my 


Table I. Annual incidence of carcinoma of 
vulva by age based on national registration 
and census 1951 


Age Number of women Incidence 

0-24 428,160 
25-34 170,238 - 
35-44 164,109 1: 246,163 
45-54 153,852 1: 77,426 
55-64 121,445 1:19,179 
65-74 83,705 1:7,173 
75-84 32,856 1:6,571 
85-94 4,010 1: 12,030 
95+ 81 1:243 
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Table II. Comparative annual frequency of 
carcinoma of cervix and vulva (northeastern 
region of England) 


Carcinoma of Carcinoma of 


Age cervix vulva 

0-24 0 0 
25-34 1: 24,315 0 
35-44 1:4,435 1: 246,163 
45-54 1:2,815 1: 77,426 
55-64 1: 1,868 1:19,179 
65-74 1: 2,886 1:7,173 
75-84 1:4,107 1:6,571 
85-94 1: 12,030 1: 12,030 
95+ 0 1:243 


beliefs. Also in that month, Taussig died. 
In honoring me by asking me to give this 
lecture, you are honoring these six men 
also. 

What had my earlier research into past 
cases shown? It had shown very clearly that 
failure was due to two things: (1) insuf- 
ficiently wide removal of the vulva, and (2) 
totally inadequate attack on the lymph 
nodes. 

The results obtained in Newcastle up to 
that time were no better than those that 
were obtained anywhere else 20 years ago. 
Local vulvectomy or a local excision of the 
tumor cured less than a quarter of the pa- 
tients, and nearly every patient who died 
did so with a local recurrence (see Table 
III). 

It was also apparent that dissection of the 
groin nodes did not improve the results, 
but we must ask ourselves, How were they 
dissected? The answer is: By a miserable 
single incision, often not more than 2 inches 
long in each groin. The skin edges were then 
undermined and there followed a_ blind 
scratching around in the underlying fat, 
which was pulled out in the hope that the 
required nodes would be forthcoming. I can 
remember doing this in a woman in whom the 
groin nodes were quite impalpable. Never- 
theless, those that I removed were involved 
with cancer and in less than 3 months the 
patient lay dying with fungating masses of 
cancer in both groins at the site of what I 
had imagined was a prophylactic operation. 
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This was truly a piece of appalling tech- 
nique over which I still have an occasional 
nightmare, an operation I will never forget, 
and one of which I shall forever be ashamed. 


Evolution of an operative technique 


How then could we correct these errors? 
The excision of the vulva was easy. You 
could excise it tremendously widely if only 
you were content to leave it wide open and 
let it granulate. I suppose something in the 
psychology of a surgeon suggests that this is 
wrong. After all, you do not open the ab- 
domen, remove an appendix, and then leave 
the abdomen open. But the opening of the 
abdomen is only surgery of access and is 
different. In my student days I had seen 
excisions of the breast where the chest wall 
could not be covered, and were not Lawson 
Tait and Spencer Wells accustomed to pull- 
ing ovarian cysts out of the abdomen and 
waiting for them to rot off as a wire loop 
strangled their blood supply? 

That, then, was the first improvement. 
What of the nodes? Since the nodes are in- 
volved in neariy half of these cases and since 
it is impossible to detect these cases clin- 
ically (Table IV), it seemed to me reason- 


Table ITI. Results of treatment 


Local vulvectomy or local excision 


of tumor. 
Total patients 87 
Alive and well at 5 years 21 (24%) 
Vulvectomy and unilateral node 
dissection. 
Total patients 13 
Alive and well at 5 years 3 (23%) 


Vulvectomy and superficial node 
dissection (bilateral). 
Total patients 23 
Alive and well at 5 years 5 (21%)* 


*All patients with node involvement dead before 5 years. 


Table IV. Node involvement (comparison 
of clinical findings with histological exam- 


ination ) 
Histologically Histologically 
positive negative 
Nodes palpable 58 9 


22 (43%) 29 


Nodes not palpable 
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able to perform node dissections routinely. 
Furthermore, the surgeon must remember 
that the inguinal,,nodes are not the only 
group lying along the inguinal ligament, but 
that there is also a subinguinal group lying 
around the fossa ovalis, through which the 
great saphenous vein gains entry into the 
femoral vein. These nodes are quite fre- 
quently involved with cancer. 

Next comes the question of how to pro- 
tect these nodes from injury during opera- 
tion and, at the same time, remove them 
entirely. I solved the problem in this way: 

The excision must take away skin so that 
the knife does not encroach on the nodes. 
Therefore, the upper part of the skin in- 
cision runs from the anterior superior spine, 
just above the inguinal ligament, to the mid- 
dle of the mons, and the lower part runs 
from the anterior superior spine to the apex 
of Scarpa’s triangle and is then continued 
upward over the medial side of the thigh to 
the vulva. The saphenous vein is found and 
ligated and then deep fascia is freed from 
the underlying thigh muscles. In this fashion 
the entire node area is lifted en bloc from 
the patient and swung medially toward the 
vulva. Thus, the superficial nodes are re- 
moved en bloc with the skin above and 
deep fascia underneath. 

The next question that arose was whether 
superficial dissection alone is sufficient. In 
1940 there was no information available as 
to the incidence of deep node involvement 
nor were there any records of what hap- 
pened if they were removed, but most of the 
fatal cases that I examined had involved 
nodes deep in the pelvis. Accordingly, the 
deep dissection was devised and used as a 
routine. The external oblique aponeurosis 
was incised, the peritoneum reflected me- 
dially off the external iliac vessels, the in- 
guinal ligament divided, and the deep nodes 
removed in continuity with the superficial 
ones as far as the bifurcation of the external 
iliac artery and higher if necessary. 

The wound was repaired and the skin 
closed. The vulva was then removed ex- 
ceedingly widely and left wide open to gran- 
ulate. This was the operation which was‘ 
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Table V. Operability rate 


Total patients seen 79 
Refused treatment 1 
Unsuitable for operation 13 


Operated on 


Table VI. Five-year survival rate of pa- 
tients with node involvement (1943-1949) 


Total patients 21 
Alive and well at 5 years 10 (48%) 
Died intercurrent 3 
Died of operation 4 
Died of metastases 


Died of local recurrence 0 


Table VII. Five-year survival rate of pa- 


tients without node involvement (1943- 
1949) 

Total patients 44 

Alive and well at 5 years 38 (86%) 
Died intercurrent 2 

Died of operation 4 

Died of local tumor 0 

Died of metastases 0 


standard up until 1954. The results were 
gratifying, and in 1949 I reported on the 
patients who had been operated upon up to 
that time. 


Results of first series 


Out of 79 patients seen, one refused treat- 
ment and 13 were rejected as too far ad- 
vanced or too ill. Sixty-five (83 per cent) 
were operated upon, and 48 (61 per cent 
of all patients seen) were alive and well 
after 5 years (Table V). Tables VI and 
VII show that, when the nodes were in- 
volved, 48 per cent survived and, when the 
nodes were free, 86 per cent survived. 

I chose this time (March, 1949) to con- 
clude what I call the first series because up 
to that time I had treated all the cases we 
had seen and no selection had taken place. 
After 1949, as a result of my writing and 
lecturing on the subject, my clinic began 


to receive cases—most of them advanced— 
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Table VIII. Carcinoma of the vulva (1949- 
1954) 


Total patients seen 96 
Refused operation 0 
Inoperable 10 
Incomplete operations 5 


Completed operations 81 (84%) 
Alive and well at 5 years 47 (49% absolute) 


Table IX. Carcinoma of the vulva (1949- 
1954) 


Total cases operated on 81 
Nodes involved 45 (61%) 
Nodes not involved 36 


Table X. Nodes positive (1949-1954) 


Total patients treated 45 
Alive and well at 5 years 19 (42%) 
Died intercurrent before 5 years 4 
Died of operation 15 (33%) 
Died of metastases 7 
Deep nodes involved 8 
Deep node cases alive at 5 years . 


from far and wide. I, therefore, believe that 
this first series shows what can and should 
be achieved in a center treating all cases 
in the area without selection. 

We are now able to examine the five-year 
results of the second series (1949-1954), and 
Tables VIII to XI show that we have not 
been quite so successful. There were more 
cases, the operability rate remained the 
same, but the absolute five-year survival rate 
dropped from 61 per cent to 49 per cent. 
This drop in the cure rate is not significant 
in these rather small series. 

As I mentioned, however, this second se- 
ries contained more advanced cases, and, 
as a consequence, the node involvement of 
the second series was 61 per cent com- 
pared with 32 per cent in the first series. 
The survival rate for patients with node in- 
volvement is similar. Unfortunately, the lat- 
ter part of this series coincided with the be- 
ginning of a violent outbreak of hospital 
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staphylococcal infections (the second series 
was performed in another institution) and 
this took an unnecessary toll among the 
older patients in whom the nodes were not 
involved and in whom a higher survival rate 
could have been expected. On the whole, al- 
lowing for the less satisfactory material and 
surroundings, which offset increased ex- 
perience on my part, these similar results ap- 
pear to me to justify the principles of this 
operation. 


Node involvement and 
histological grading 


During the second series, we were able to 
analyze a good deal of our pathological ma- 
terial and to gain some real information on 
node involvement and the extent of this 
when the patients first presented them- 
selves. 

Table XII shows an analysis of the first 
143 cases. The oft-quoted statement that the 
deep nodes are frequently involved when 
the superficial ones are free was found to be 
erroneous. 

Of rather more interest is the analysis of 
node involvement according to the _histo- 
logical type of the primary tumor. I have 
graded these tumors simply into anaplastic 
and differentiated and based this on _his- 
tological examination of the growing edge, 
which, of course, is very easy to obtain on 
the removed specimen. In this I have fol- 
lowed the method used by my friend Alfred 
Glucksmann for the cervix, and, indeed, he 
has looked at all these patients with me. In 
anaplastic tumors the incidence of node in- 
volvement is significantly higher (Table 
XIII). 

It is an interesting fact that in the first 
series nearly two thirds of the tumors were 
of the differentiated type while in the sec- 
ond series this ratio was reversed. 

While on the subject of histological type, 
let me mention the sinister “giant cell” tu- 
mor. Two patients with this type of tumor 
were seen in my ward at the same time. 
Both had short histories, large tumors, and 
metastases, and both died. When I exam- 
ined the histological sections, I was struck 
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Table XI. Nodes negative (1949-1954) 


Total patients treated 36 
Alive and well at 5 years 28 (77%) 
Died intercurrent before 5 years 3 


Died of operation 
Died of cancer 


5 (14%) 
0 


Table XII. Node involvement at operation 


Total operations 143 
Nodes involved 60 (42%) 
Nodes not involved 83 
Superficial nodes only involved 37 (26%) 
Superficial and deep nodes involved 18 (13%) 
Deep nodes only involved 5 (3%) 


by their peculiar structure and the presence 
of these giant cells. At first I thought this 
might be a sarcoma but Glucksmann dem- 
onstrated its epithelial origin. It was then 
suggested to me that it might be a malignant 
melanoma, so I sent the material to Arthur 
Allan, who reported, “This is not a mela- 
noma but an epithelioma of a very unusual 
type.” 

I looked back over my previous material 
and found three more of these. All the pa- 
tients showed the same clinical characteris- 
tics: large tumors, short histories, and many 
metastases, and none who were treatable sur- 
vived longer than 414 years. I have seen one 
more case and again the story has been the 
same. 


Modifications in operative technique 


In the last five years I have introduced 
certain modifications to the technique, I 
think for the better. 

The low incidence of deep node involve- 
ment made me wonder whether I was justi- 
fied in doing this part of the operation, yet 
the ultimate survival of nearly a quarter of 
the patients in whom the deep nodes were 
involved made me loath to abandon it. The 
regular anatomical pattern of node involve- 
ment without any evidence, as far as I could 
see, of the skipping of groups of nodes, led 
us to look for a reliable method of assessing 
the state of these nodes at the time of op- 
eration. Being unable to obtain frozen sec- 
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tions, we turned to the quick node smear 
technique. Here we expose the deep nodes 
and remove any that are enlarged, or, if 
none are enlarged, we remove the lowest 
node of the group. In six minutes a diag- 
nosis can be made which is very reliable. If 
these nodes are normal, I do not divide the 
inguinal ligament and remove further deep 
nodes. This technique cannot be applied 
to the superficial nodes since they are too 
widespread and scattered and each node 
would have to be picked out individually. 
If the superficial nodes are obviously in- 
volved, then I usually dissect the deep nodes 
automatically, since the chance of metas- 
tases in them is rather greater in these 
circumstances. So far, I have no cause to 
regret having introduced this change of 
technique. 

The next step was prompted by my ex- 
periences in this country. Many of my friends 
here were reluctant to adopt a technique 
which would obviously lead to a long and 
expensive period of hospitalization, and even 
in England, where hospitalization is free to 
the patient, this is a factor to be reckoned 
with. Could the wound, therefore, be closed 
by some means or other without sacrificing 
the extent of the excision? 

We tried very hard with skin grafting and 
with the cutting of skin flaps, but to no 
avail. Finally, the solution came suddenly 
and simply. Why not undercut the incision 
as it stood at the level of the deep fascia, 
thus producing full depth pedicles at both 


Table XIII. Node involvement according to 
tumor type 


Anaplastic Differentiated 


tumor tumor 

Total 52 65 
Positive nodes 32 (62%) 23 (35%) 
Negative nodes 20 42 
Superficial nodes only 18 (35%) 16 (25%) 
Superficial and deep 

nodes 11 (22%) 5 (8%) 
Deep nodes only 3 (6%) 2 (3%) 
Unilateral nodes 

positive 14 (27%) 15 (23%) 
Bilateral nodes 

positive 18 (35%) 8 (12%) 
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the groin sites and at the vulva? Then, by 
flexing the thighs we could close the groins, 
and by apposing the legs together we could 
close the vulva. This proved to be the an- 
swer, and, by nursing the patients with their 
thighs flexed and their legs tied together for 
about a week, we achieved a high propor- 
tion of primary healing and have discharged 
patients in as little as three weeks from the 
time of operation. Occasionally, in very ad- 
vanced cases, the excision of the vulva has 
to be so wide that it is impossible to close 
by any means. 

There is no harm in removing large 
amounts of urethra if necessary. If the 
urethral stump is anchored well only tempo- 
rary stress incontinence will result. 

If the anus has to be removed, a pre- 
liminary transverse colostomy should be per- 
formed, as an inguinal one will contaminate 
at least one groin wound. 

We never use antibiotics as a routine. If 


we are forced to use one, and we only do. 


this after full bacteriological investigation, 
chloramphenicol is the one of choice. I 
have had a bitter experience with hospital 
staphylococcal infection, which we now seem 
to have mastered. Briefly, I would say that 
if the antibiotic policy is conservative in the 
extreme, the surroundings are scrupulously 
clean, and the operating room ventilation 
has an adequate positive pressure, there will 
not be many infections, especially if the pa- 
tients’ entire bedclothes are sent to the 
laundry every two days. 

The third change in technique was the 
adoption of the sartorious transplant to 
cover the femoral vessels. Here again I 
learned this lesson over here. When the 
muscle is transplanted over the vessels, it 
protects them if the wound breaks down, 
and it reduces the chance of secondary hem- 
orrhage which may be fatal. It fills up the 
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dead space, and it forms a firm background 
for the groin flaps. 

I do not shirk the very advanced case and 
I will remove bone if necessary. I removed 
the front half of the bony pelvis in one case, 
and this patient now does not even have 
stress incontinence—nor has her bladder 
dropped down between her knees. 

The results of these operations have been 
most gratifying. Four of my younger pa- 
tients have become pregnant, and between 
them they have had 7 babies since their op- 
erations. One of them has had two normal 
deliveries. 


Comment 


Is this the end of the story? I think not. 
Where then do we go from here? In the 
follow-up of these cases for years after op- 
eration, I have noticed in some patients the 
appearance of white horny hyperkeratotic 
areas, often in the perineum. I have watched 
some of these grow over the years into new 
tumors and I have excised the few that I 
have seen. I personally believe that what 
we call leukoplakia is not in «itself very 
dangerous, but it is these hyperkeratotic 
areas which arise in leukoplakia that are the 
starting point of vulval cancer. 

Intraepithelial carcinoma of the vulva is 
very rare and, unlike cancer of the cervix, 
it is seldom seen on the edge of obvious 
vulval tumors. The process resembles much 
more what happens when an animal is 
painted with a carcinogen. First a horny 
wart appears and then a frank carcinoma. 

The observance of these cases, now that 
long survival is a real possibility, is of the 
greatest importance in elucidating the eti- 
ology of this disease. This operation is, I 
think, but a passing phase in cancer therapy, 
and it is my hope that one day it will be- 
come obsolete. 
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A. M. AGNEW, M.D.f 
H. K. FIDLER, M.D. 
D. A. BOYES, M.D. 


Zancouver, British Columbia 


In 1952 it was decided that radiation 
response as described by Dr. Ruth Gra- 
ham’ should be evaluated at the British 
Columbia Cancer Institute, and since that 
time vaginal smears have been taken from 
patients with squamous cell carcinoma of 
the cervix during radiation therapy. In 
1956, a member of the Department of Ob- 
stetrics and Gynecology of the University 
of British Columbia was sent to study with 
Dr. Graham and the material subsequently 
was analyzed. The results of this analysis 
are herewith presented. 

In the British Columbia Cancer Institute 
the treatment of carcinoma of the cervix 
is by means of radium and x-ray therapy 
and a modified Manchester technique is 
employed. Three insertions of radium are 
used, the first insertion is followed in one 
week by the second, and the second is fol- 
lowed in two weeks by the third insertion. 
About one week after the third insertion, 
x-ray therapy is begun through two anterior 
and two posterior ports. Point A_ receives 
on an average about 6,900 rads and point 
B the equivalent of 5,000. All of these pa- 
tients were treated in this manner by the 
same personnel, and any that had modifica- 
tions of therapy or additional operations 
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Evaluation of radiation response 


were excluded, with the exception of a very 
few patients who had a fourth insertion of 
radium for recurrent disease. Patients with 
inadequate follow-up were excluded as were 
patients with Stage IV disease. 

Since that time, radiation response studies 
have been performed on 285 patients, and, 
of these, 180 or 63.2 per cent had a good 
radiation response as judged by Dr. Gra- 
ham’s criteria. Of 107 patients followed for 
5 years, the survival rate was 57 per cent 
(61 out of 107). The mean age of patients 
with invasive carcinoma of the cervix in our 
study is 52 years. 

The distribution of these cases is as fol- 
lows: Stage I, 25; Stage II, 42; Stage III, 
40. 

Of the 107 patients, 76 had a good radi- 
ation response and 53 or 69.7 per cent were 
alive in 5 years. Thirty-one had a poor re- 
sponse and 8 or 25.8 per cent were alive in 
5 years. 

A breakdown into the different stages 
reveals that of 25 patients with Stage I 
disease, 16 had a good radiation response 
and 13 had survived for 5 years. Nine had 
a poor response and 5 were alive in 5 years. 
In Stage II, 31 patients had a good response 
and 25 were alive in 5 years; 11 had a poor 
response and none were alive in 5 years. 
In Stage III, 29 patients had a good re- 
sponse and 15 were alive in 5 years; 11 had 
a poor response and 3 were alive in 5 years. 

The smears were taken, because of con- 
venience, one week after the first insertion, 
2 weeks after the second insertion, and one 
week after the third insertion. Thirty-one 
smears showed good response after the first 
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insertion, 31 more became good after the 
second, and 14 after the third insertion. 
From this study, it does not appear likely 
that in our hands any decision can be made 
in regard to the efficacy of treatment until 
after the full course of radium has been 
given. 

Sensitization response was studied as well 
and showed no positive correlation with 
survival rates. However, when the pretreat- 
ment smears were examined for sensitiza- 
tion response, many cell characteristics were 
recorded, one of which did appear to cor- 
relate with the survival rates. This change 
is simply a cell or cells which have the char- 
acteristics of radiation response even though 
there has been no therapy of any kind. This 
analysis was purely qualitative. This change 
was labeled “like radiation response,’ and 
so far only 89 patients have been followed 
5 years, so the results are not yet considered 
to be of statistical significance. 

It is perhaps of significance, however, that 
of the group of 89 patients in whom both 
radiation response and “like radiation re- 
sponse” studies were performed, 64 showed 
a positive correlation between the two stud- 
ies. Of these, 51 had both indices suggestive 
of a good response and, of these, 40 patients 
were alive after 5 years and 11 were dead. 
Thirteen patients had both indices poor 
and, of these, 2 were alive after 5 years; 
both of those 2 had Stage I lesions. Al- 
though the type of cell counted as good 
“like radiation response” is remarkably like 
those described by Wentz and Regan? and 
others,? as a precancer change in their in- 


ducement of carcinomas of the cervix in - 


mice, these cells were seen just as commonly 
in Stage III carcinoma as in Stage I. 

At present every second patient at the 
British Columbia Cancer Institute in Van- 
couver is receiving 100 mg. of alpha tocoph- 
erol throughout the treatment period to 
see if any change in the radiation response 
can be induced. 

It would appear that it is possible to 
select a group of patients whose response 
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to radiotherapy will be poor. Whether or 
not adjuvant therapy will increase the sur- 
vival rate in this group of patients is not 
known, but, from our studies to date, if 
this group of patients with poor response 
could be induced in some way to have the 
same survival rate as those with good re- 
sponse, the over-all improvement in the 
results of treatment in Stages I, II, and III 
squamous cell carcinoma of the cervix could 
be an improvement of between 12 and 13 
per cent. 

We are not yet considering any alteration 
in our present treatment regime. As the 
group with poor response is the one that 
shows the significant difference from the 
average, we would like to see this group 
grow to a reasonable size, say 100, with the 
present trends persisting before any change 
is considered. 


Summary 


One hundred seven patients treated 
with radiation therapy for Stages I, II, and 
III carcinoma of the cervix have had radi- 
ation response evaluations performed and 
have been followed for 5 years. 

The over-all 5 year survival rate of this 
group of patients was 57 per cent. 

Of the 107 patients, 76 had a good radi- 
ation response and, of these, 53 survived 5 
years (69.7 per cent). 

Thirty-one patients had a poor radiation 
response and, of these, 8 survived 5 years 
(25.8 per cent). 


This work has been supported by a grant 
from the National Cancer Institute. Treatment 
was carried out at the British Columbia Can- 
cer Institute. 
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Cytologic prognosis in cancer of the cervix 


RUTH M. GRAHAM, Sc.D. 
Buffalo, New York 


T HE treatment of cancer of the cervix at extent. However, even this method, valuable 


present falls into two disciplines—surgery as it is, leaves much to be desired. The 5 
and radiotherapy. There are vocal and year survival for Stage II in the two series 
vigorous advocates of both methods of quoted above was 50 per cent for the surgical 
therapy. It has been difficult to show a clear series and 59 per cent for the radiation 
advantage to either treatment. Brunschwig series. There is no significant difference be- 
and Daniel* report a 54.6 per cent five-year tween these two figures. In Stage II cancer 
salvage rate in 348 cases treated by radical of the cervix, the stage where the majority 
operation during the years from 1947 to of cases are usually found, again about half 
1952. The five-year salvage rate on 892 the cases are being salvaged with both 
cases of cancer of the cervix treated by methods of treatment. We have need for a 
radiotherapy alone at the Roswell Park more precise measurement. 
Memorial Institute during the same period More information may be gained by pay- 
of time was 53.7 per cent. These figures ing atténtion to the vaginal cytology of each 
are almost identical. Obviously, both methods individual patient with cancer of the cervix. 
are effective and both salvage about half The cytologic picture varies tremendously 
the cases. The important question to be from patient to patient and there are several 
answered is “Are radiation and operation different cellular pictures which we might 
saving the same patients or are they saving attempt to correlate with the eventual out- 
different patients?” If they are the same come and with the method of treatment. 
then there is little hope for a major improve- Are the normal cells that accompany the 
ment in the cure rate from this disease ex- tumor cells the same in all patients? What 
cept by earlier diagnosis. However, if the about the amount of estrogenic effect seen 
patients saved by operation are different in the vaginal smear? Does the evidence 
from those saved by radiotherapy we may of chronic inflammatory changes differ from 
be able to make a substantial improvement patient to patient? Are there any changes 
in survival figures. e. in the benign cells to indicate a difference 
Attempts to divide cases of cancer of the between patients? We are dealing with two 
cervix into those with a good prognosis and separate groups in cancer of the cervix. 
those with a poor prognosis have been Some survive, some succumb to the disease. 
attempted for a long time. The ‘most success- Does any cellular factor correlate with the 
ful method of dividing them is the clinical eventual outcome and the mode of therapy? 


staging of the disease according to its gross 
Inflammatory cell 
First, I would like to discuss the chronic 
From the Roswell Park Memorial ‘ 
Institete. inflammatory changes as seen in the vaginal 
Presented at the Seventieth Annual secretion. There may be a distinct differ- 
Meeting of the American Association of ence in the amount of inflammatory cells 
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Fig. 1. Low-power field of a vaginal smear show- 
ing tremendous numbers of leukocytes. Individual 
cells tend to be obscured by the intense inflam- 
matory reaction. 


of disease clinically. Fig. 1 shows a low- 
power field of a vaginal smear from a Stage 
IV carcinoma of the cervix with bladder 
involvement. Great numbers of inflamma- 
tory cells are present—so many that they 
tend to obscure the rest of the cells. Fig. 2 
shows a low-power field of another patient 
with a Stage IV lesion with bladder in- 
volvement. The smear is perfectly clean 
with hardly any inflammatory cells. The 


first patient with the intense inflammatory 


response is alive and symptom-free 4 years 
after being treated with radiation. The 
second patient died of the disease 11 months 
after radiotherapy. I have chosen these two 
Cases as extreme examples in order to illus- 
trate a point—that marked cellular differ- 
ences were present, although these two pa- 
tients had almost identical tumor extension. 

Is it possible to quantitate the amount of 
chronic inflammatory response before treat- 
ment? In these two patients we could con- 
sider the response in one as marked, in the 
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other as none. Unfortunately, there are all 
degrees between these two extremes. In 
order to determine somewhat more accu- 
rately the amount of response, differential 
counts can be done. One hundred consecu- 
tive cells are counted including the benign 
squamous epithelial cell and the small histio- 
cyte. In this way it is possible to find out 
what proportion of the cell population is 
histiocytes. The small histiocyte is the cell 
most typical of a chronic inflammatory 
response, and the greater the number, the 
more intense the local inflammatory re- 
sponse. Histiocyte counts were done on 100 
cases of cancer of the cervix, all stages of 
disease treated by radiotherapy alone. In 
those patients whose cell population was 
more than 50 per cent histiocytes the 5 
year survival was 63 per cent, 24 of 38 
patients surviving. If the percentage of 
histiocytes in the pretreatment smear was 


@less than 50 per cent, the 5 year survival 


Fig. 2. Low-power field of a vaginal smear with 
few leukocytes. Individual squamous cells are 
easily identified. 
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rate was 24 per cent, 15 of 62 patients 
surviving 5 years. This group of patients 
with cancer of the cervix is quite represen- 
tative of series treated 10 years ago, the 5 
year survival rate being 39 per cent. Yet, 
when the patients are divided into those 
with marked inflammatory response and 
those with little inflammatory response there 
is a striking and significant difference in the 
5 year survival between the two groups. 

The same type of differential count was 
carried out on 66 consecutive cases of radical 
hysterectomy and lymph node dissection for 
primary cancer of the cervix. The great 
majority of these patients had few histio- 
cytes—62. The 3 to 5 year survival in this 
group was 84 per cent or 52 of the 62 
patients. This excellent result is in marked 
contrast to the poor result in the radiation 
series. Unfortunately, the group with many 
histiocytes was small, there being only 4 
cases. However, the results are suggestive 
since 3 of the 4 patients are dead. It would 
appear from these figures that the patient 
who undergoes operation does well indeed 
if there is little evidence of a chronic in- 
flammatory response being present, while the 
results are poor in the same group treated 
by radiotherapy. 


Epithelial cells 


It is possible to make a rough estimate of 
the amount of estrogen present by a quanti- 
tative count of the type of squamous cell 
present in the vaginal smear before treat- 
ment. The cells are divided into the super- 
ficial, intermediate, and basal cell. As far 
as we know basal cells do not mature to 
superficial cells except under the influence of 
estrogen. The percentage of superficial cells 
present gives some indication of the amount 
of estrogen present. 

Liu’? in 1955 published a series of 285 
cases of primary cancer of the cervix in 
which the pretreatment vaginal smears had 
been counted for superficial cells. She found 
that patients with cancer of the cervix had 
more estrogenic effect than normal controls 
of the same age. Though patients with 
cancer of the cervix differ from women 
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without cancer in the amount of estrogenic 
effect present, they also differ from one 
another. Some patients may have a consider- 
able amount of estrogenic effect, others 
very little. 

Superficial cell counts have been taken 
in 327 patients with primary cancer of the 
cervix before treatment. Two hundred and 
four of these patients were treated by 
radiotherapy, 123 by radical operation. Fig. 
3 shows the survival rate in the two groups 
of cases plotted against the number of 
superficial cells. The surgical group was 
selected from the entire group so that they 
represent more favorable cases and, there- 
fore, the survival is greater. The point I 
would like to make from this illustration is 
that the trends are in the opposite direction. 
The greater the number of superficial cells 
the higher the survival in the surgical series. 
The reverse is true in the radiation series 
where the survival rate drops as the number 
of superficial cells increases. This difference 
is the most impressive in those patients with 
maximum estrogen effect—over 70 per cent 
of the cells being superficial. There the 5 
year survival rate with operation is satis- 
factory, while that of radiated cases is low. 
It would appear that the control of the dis- 
ease in patients with high estrin effect is 
dependent to quite a degree on the choice 
of therapy. 


Sensitization response 


There is another cellular phenomenon 
which may be seen in the pretreatment 
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Fig. 3. Estrin effect. 
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Table I. Patients with cancer of the cervix living and well 5 years after treatment 


Poor sensitization response 


Good sensitization response 


Surgery | 


Radiation 


Surgery | Radiation 


Stage I 
Stage II 


49/71 (69%) 
19/28 (68%) 


7/24 (29%) 
9/41 (22%) 


8/15 (53%) 
5/15 (33%) 


9/14 (64%*) 
22/29 (76%) 


Total 68/99 (69%) 


16/65 (25%) 


13/30 (43%) 31/43 (72%) 


*Includes two patients who died of radiation complications. 


vaginal smear. The basal cells show a fine 
and delicate vacuolization in the cytoplasm, 
not unlike that seen in radiation response. 
Because when these cells are present in more 
than 10 per cent the patients appear to be 
more sensitive to radiation, this particular 
cellular change has been called the sensiti- 
zation response. Since this cellular change 
is in the basal cells it is fairly obvious that 
if no basal cells are present the sensitization 
response is zero. We have already seen how 
the patients with high estrin effect do rather 
poorly when treated by radiation, and this 
is exactly the group where no basal cells 
will be present and, consequently, the sensi- 
tization response, zero. 

In the previous discussion those patients 
treated by radical operation have been 
compared to those treated by radiotherapy 
without regard to the stage of disease. A 
study was performed on the incidence of 
cells showing the sensitization response in 
both surgically and radiologically treated 
cases of similar stage. Even though the 237 
patients in this series are all in Stage I and 
II, the two groups are not strictly com- 
parable because the surgical group was se- 
lected from the entire series. They are, 
however, more comparable than they would 
be if all stages of disease in the radiation 
series were included. As can be seen in 
Table I, there is marked difference in 
survival rate, depending on whether there 
were more than 10 per cent of the squamous 
epithelial cells showing the sensitization 
response (Good SR) and the mode of treat- 
ment. The patients treated surgically fared 
far better if no SR was present and did 
rather poorly if it was present. The patients 
undergoing radiation showed the reverse 


trend. These 237 cases were studied in a 
retrospective fashion. 

Since these figures appeared to indicate 
that the patient with no SR would do better 
if operated upon instead of receiving radio- 
therapy, we have tested this hypothesis in 
a prospective fashion in 37 patients with 
primary cancer of the cervix Stage I with 
poor SR. The results to this time have been 
encouraging since 35 patients are well and 
with no evidence of disease 24% to 5 years 
following operation. The two deaths in the 
series were intercurrent—one from coronary 
disease and the other due to a postoperative 
pulmonary embolism. This is preliminary en- 
couraging evidence that, on the basis of 
the stage of disease and the cytologic picture, 
a group of patients may be selected in whom 
the disease can be controlled. 


Conclusions 


From the data reported here there is 
some evidence that surgery and radiation 
are not curing the same cases. Whether we 
consider the amount of inflammatory cells 
present, the height of the estrin effect, or 
whether or not cells showing the sensitiza- 
tion response are present, the survival curves 
go in opposite directions. It may be that by 
careful study of the cytologic picture before 
treatment the survival rates could be in- 
creased. A detailed study of the cellular 
constituents of each individual patient in 
relation to the mode of therapy and final 
outcome is certainly worthy of further in- 
vestigation. 
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Discussion* 


Dr. Bayarp Carter, Durham, North Caro- 
lina. Since I am neither a cytologist nor a 
pathologist, the assignment to discuss these pa- 
pers was accepted with no thought of bringing 
to the discussions critical or analytical opinions. 
We feel that some generalizations and statistics 
from our clinical experience may be used to de- 
lineate the trends in our “cytologic” and “clini- 
cal” thinking. 

The figures we give are derived from careful 
analyses of cytologic smears obtained from over 
1,300 patients with invasive cancer of the cervix, 
who had cytologic study before and following 
radiotherapy. It is routine to make progress 
smears during radiotherapy. Daily smears were 
made on over 100 patients during the radio- 
therapy. Postradiation periods ranged from 4 to 
6 months to as long as 23 years. 

From this series of over 1,300 patients, 216 
patients have had analyses of their smears. Of 
the 216, 173 patients, or approximately 80 per 
cent, showed good radiation response and 43 
patients, or approximately 20 per cent, showed 
poor or no radiation response. 

Table I illustrates several points. 

Although 80 per cent of the patients showed 
good RR, only in 57 per cent was the disease 
thought to be arrested. Seventeen, or 7.8 per 
cent, of the patients showed poor or no RR and 
yet were judged not to have clinical cancer at 
the time of the study. These 141 patients who 
were thought to have no clinical cancer comprise 
65 per cent of the 216 patients studied, a per- 
centage figure which approximates the 69.7 per 
cent described by Dr. Boyes for 5 year survivals 
in the RR group. 

The disease was not arrested in 35 per cent 
(75 patients), although 23 per cent (49 patients) 
showed good RR. 

The RR method of assessing eventual success 
of radiotherapy has its good features and _ its 
limitations. We, however, do not believe that it 
supplies sufficient conclusive data to justify 
modifying the therapy. Any observations or data 
which can be made a part of the RR technique, 
—Dr. Boyes’s “like radiation response” cell, for 
example—is of distinct assistance and augments 
the value of the method. 

Dr. Graham’s studies in radiation response 
placed a good foundation for her later studies 


*Joint discussion of paper by Drs. Agnew, Boyes, and 
Fidler and paper by Dr. Graham. 
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and reports on sensitization response. It is proba- 
ble that SR studies will prove to be of con- 
siderably greater value in the prognosis of 
therapy than will the RR studies. 

As we read the studies it would appear that 
Dr. Graham considers the SR studies to be 
more complicated than are the RR _ studies, 
Certainly we should have specially trained cy- 
tologists for this work. These studies should be 
made in many areas and by investigators who 
have been trained by Dr. Graham in her con- 
cepts of the problems and in their ramifications, 
She has presented numerous thought-provoking 
points. Interesting evidence is presented in the 
discussion of the various cytologic pictures in 
cancer of the cervix and of their significance. 

From the data reported there appears to be 
some evidence that radiation and operation are 
not “curing” the same cases. 

It is our feeling that we must carefully review 
the SR in relation to “salvage,” not “cure,” for 
longer periods of time. This we hope to do. We 
also recall that histologic grading of the cancers 
was at one time suggested as an index of radio- 
sensitivity. “Radiosensitivity” and “radiocurabil- 
ity” are not synonymous terms. We are trying to 
determine the relationship of SR to longer 
periods of salvage. We also are anxious to de- 
termine the salvage of patients with good SR 
and positive nodes in clinical Stage I and Stage 
II cancers. 

We hope this excellent work will continue 
and that SR may give us better prognoses than 
we have had from such various clinical features 
as age of patient, extent of cancer, histologic 
and cytologic characteristics of the tumor, and 
involvement of pelvic nodes. 

Dr. Micuaet J. Jorpan, New York, New 
York. Dr. Graham has presented three cellular 
phenomena of the vaginal smear which she con- 
cludes show evidence that surgery and radiation 
are not curing the same cases. Before evaluating 
these phenomena, I would like to raise and 
answer one question: From the clinical stand- 
point, are these tests of any value in outlining 
therapy for the individual patient with carcinoma 
of the cervix? 

Since the tests presented are to be used as 
yardsticks of selectivity of one method of therapy 
over another, statistics of salvage after therapy 
so selected should show a marked improvement 
over the statistics from clinics where these tests 
are not used. In point: Brunschwig’s report to 
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Table I 
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| No clinical cancer 


| Clinical or proved cancer | Total 


57.4% (124 patients) 
7.8% ( 17 patients) 


Radiation response 
No radiation response 


22.8% (49 patients) 
12.0% (26 patients) 


80.2% (173 patients) 
19.8% ( 43 patients) 


Total 141 patients 


75 patients 216 patients 


the Ewing Society in April, 1959 (now in press), 
showed an 88 per cent 5 year salvage for surgical 
and pathological Stage I cases. Guttman and 
Kottmeier, independently, without regard for 
SR, RR, histiocyte, and estrin effect, had 5 year 
survival figures after irradiation of Stage I cases 
of 89.5 per cent and 85 per cent, respectively. 
Thus, it appears illogical to assume that the 
great majority of patients with carcinoma of the 
cervix will do well with only one modality. It 
is more reasonable to conclude that good treat- 
ment with either modality will result in equally 
good survival rates in carcinoma of the cervix 
of the same stage. 

Dr. Graham’s first test is predicated on the 
presence or absence of chronic inflammatory 
reaction as indicated by the percentage of histio- 
cytes in the total cell population. Patients with 
over 50 per cent histiocyte counts do well with 
irradiation but poorly with operation, she says. 

From the clinical standpoint, the following 
must be considered as factors that vary the 
histiocyte count and are therefore possible sources 
of error: 

1. Extrinsic factors, such as douching, anti- 
biotics, cautery effect, and the method of ob- 
taining smears, and whether all cytologic ma- 
terial was collected identically. There are varia- 
tions in a single technique of smearing. 

2. The presence or absence of Trichomonas, 
monilia, or nonspecific vaginitis. 

3. The time in the cycle at which the smears 
were taken—viscosity of vaginal secretions at 
different times of the month will definitely affect 
the type and number of benign cells. 

4. The type of lesion definitely affects the 
inflammatory response—whether it is a prolifer- 
ative or an indurating lesion. 

5. The smear reflects only the superficial 
portion of the tumor. Biopsy specimens taken 
from different areas of the same tumor have 
been shown to vary widely in inflammatory 
response. 

Even if it were possible to obtain smears un- 
affected by these five sources of error, I am still 


at loss to understand how one can say, on the 
basis of studying the individual case, that the 
patient with say, 55 histiocytes will do well 
only with irradiation and the patient with 45 
histiocytes will do well only with operation. Also, 
I do not quite understand how anyone can select 
66 consecutive patients for radical hysterectomy 
and node dissection and find that the majority 
(62) had few histiocytes in the smear. This is 
tantamount to throwing 66 consecutive sevens 
in a crap game. 

Regarding estrin effect and superficial cells, 
Dr. Graham’s second test: Wachtel, who first 
introduced estrogenic assay as a method of prog- 
nosis, pointed out that readings “in premeno- 
pausal women show a great deal of individual 
and cyclical variation and can, therefore, not be 
used as yardsticks in untreated premenopausal 
cancer patients.” Dr. Graham’s table. illustrating 
estrin effect does not take into consideration 
the age of the patient as regards her menstrual 
status. 

Also, the presence of Trichomonas increases 
the number of superficial cells in the vaginal 
smear so that it is impossible to estimate the true 
estrogenic effect. In our recent unpublished study 
of the pH of vaginal secretions in over 500 
cases, it was noted that Trichomonas infestation 
will produce a marked increase in the number 
of superficial squamous cells in the vaginal smear 
of postmenopausal patients which could be mis- 
interpreted as high estrogenic effect. In patients 
with carcinoma in situ alone, 27 per cent had 
a Trichomonas infestation. 

Here too, many extrinsic factors modify the 
cell population so that an inaccurate estimation 
of estrogenic effect may result. These factors in- 
clude hormones, estrin-producing tumors and 
cysts, previous operation, etc. 

Dr. Graham’s third cellular phenomenon rests 
on basal cells showing a fine vacuolization not 
unlike that seen in radiation response. This test 
is predicated on one’s acceptance of the SR 
theory, i.e., of 100 cells counted, Dr. Graham 
has empirically chosen 10 or more SR cells to 
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show good SR; a count below 10, poor SR. One 
must be cognizant of any variable which would 
influence this count. From the clinical standpoint, 
the following must be considered possible sources 
of error: 

1. Again, methods of collection and variations 
in single technique. 

2. Viscosity of vaginal secretions at different 
times of the month will definitely affect the type 
and number of benign cells. 

3. There are age and hormonal factors. SR is 
significantly higher in the postmenopausal group, 
high in postpartum women. 

4. High SR occurs in 25 per cent of women 
without any evidence of malignant disease, ac- 
cording to Gusberg and others. 

5. Inflammatory changes due to the presence 
or absence of Trichomonas or monilial infection 
will definitely affect the type of exfoliation. 

6. Bionecrosis with resulting breakdown of 
tumor cells, connective tissue, and stroma will 
modify the smear. 

7. The type of lesion, that is, the proliferative 
versus the indurating lesion and the indurating 
lesion which is ulcerated versus the endocervical 
lesion with an intact mucosa, will affect the cell 
population of the smear. 

8. Trauma such as bimanual examination or 
biopsy can definitely affect the SR count. 

In conclusion, the three cellular phenomena 
of the cytologic smear presented by Dr. Graham 
are, in my opinion, unsatisfactory as indicators 
on which to base selection of therapy. On the 
basis of the material presented, it appears illogi- 
cal to assume that the great majority of cases 
of carcinoma of the cervix will do well with only 
one modality—irradiation or operation. It is 
more reasonable to conclude that good treatment 
with either modality, as shown by Brunschwig, 
Meigs, Guttman, and Kottmeier, will result in 
equally good survival rates for patients with 
carcinoma of the cervix of the same stage. One 
might go farther and assume that the chances 
of survival would be enhanced by combined 
therapy. 

Perhaps medicine can be brought down to 
simple or even somewhat complicated arith- 
metical formulas, and in the future the computer 
may become a closer partner of the physician. 
However, in my opinion, medical intuition and 
knowledge, experience, and observation of the 
individual patient cannot be replaced. 

Dr. SrantEy Way, Newcastle, England. I 


have had great pleasure in working for a number ‘ 


April, 1960 
Am. J. Obst. & Gynec, 


of years now with Dr. Graham as well as with 
the serial biopsy method of Arthur Gliicksmann 
Later, we combined our forces and we did a 
series with Dr. Gliicksmann doing the histology 
and Dr. Graham the cytology. The agreement 
between the two methods of prognosis, Dr, 
Gliicksmann’s histological one and Dr. Graham’s 
cytological one, was really quite extraordinary. 

I think that Dr. Graham’s work has something 
extremely valuable to tell us about the biology 
and the nature of cancer of the cervix. We must 
realize that probably the greatest value of her 
work eventually will be in the understanding of 
the nature of cancer itself, and that her work 
will not always be used simply as a tool. 

Dr. Hersert E. Scumitz, Chicago, Illinois. 
One of the major problems in the radiotherapy 
of uterine cancer is to determine an accurate 
method of detecting those lesions that readily 
respond to therapy and those that will be re- 
fractory. Dr. Graham has emphasized, by clinical 
evaluation and by following the response of the 
nonmalignant squamous epithelial cells in vaginal 
smears during radiotherapy, that a precise de- 
termination of prognosis and response of an in- 
dividual patient can be made. 

The cytologic prognosis is obtained from a 
quantitative evaluation of the radiation effect 
observed in the benign squamous epithelial cells. 
Pronounced changes are associated with a good 
prognosis, minimal changes within a_ poor 
prognosis. 

Dr. Graham has emphasized that the four 
distinct cellular changes of vacuolization, en- 
largement of cell and nucleus, nuclear irregu- 
larity, and increase in number of nuclei per cell 
are representative of the host radiation response. 

Smears are evaluated prior to radiation and 
after radium or radioactive therapy. In Dr. 
Graham’s series, if the radiation effect rises to 
75 per cent or more, the radiation reaction is 
considered good. If the RR is no higher than 
60 per cent it is considered poor. A_ response 
that falls in between 60 and 75 per cent is 
unusual in Dr. Graham’s series. SR is considered 
a preradiation distribution of benign epithelial 
cells with changes consistent with changes seen 
in RR. Those considered with 15 per cent or 
more are considered good SR. 

In our laboratory, since 1955 we have 106 
patients who have been studied for SR and RR. 
Of this number, 75 have completed radiation 
therapy and their cases have been documented. 
In the series of 106 we have had 8 recurrences 
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with a history of good SR and RR. We have 
felt that the differential counts of Dr. Graham 
needed amplification and in our studies have 
evaluated only the radiation response in the 
basal cells of the vaginal smear. This appears to 
us to be more indicative of the host’s resistance 
to the disease, and, likewise, response to radi- 
ation. Good SR appears to be at 15 to 20 per 
cent of the basal cell response and we have had 
good RR beginning at 45 per cent. The average 
good RR response appears from our data to be 
at 65 per cent of the basal cell response. We 
have had in the past week one patient die whose 
SR was 20 per cent, and whose RR was 85 per 
cent consistently during radiation therapy. This 
is, however, an exception and is not correlated 
with the initial stage of the disease. It appears 
from a cursory view of our data that all the 
Stage II and Stage III (Schmitz) lesions that 
have a good SR have a RR of 65 per cent or 
more. The accurate correlation of these data 
at present, however, is incomplete. It appears, 
however, that in the poor response cases, as 
noted by Dr. Graham, we have an inherent 8 
to 10 per cent good clinical response. At the 
end of this year, we will have our first group of 
5 year survivals to report. 

In the early phases of our work in an effort 
to further correlate the smear with our histo- 
logical material we did survey histochemical 
studies with the periodic acid—Schiff reaction 
and toluidine blue. This was without the diastase 
or hyaluronidase. From the standpoint of the 
polysaccharides, we were unable to demonstrate 
remarkable changes between the exfoliated cells 
in the smear and the superficial cells of the 
tissue sections. We have not been able to expand 
our studies to date. Certainly, the reports by 
Scarpelli and Herovici clearly showing cyto- 
chemical changes occurring in fiber cells follow- 
ing irradiation, the marked decrease in nuclear 
DNA (desoxyribonucleic acid), and increase in 
cytoplasmic RNA (ribonucleic acid) following 
irradiation are in accord with the results of 
Caspersson and Gusberg and are indicative of 
altered nucleoprotein metabolism. In our evalu- 
ation of the basal cell material we have to ex- 
plore this phase in correlation with our prognostic 
studies. 

Dr. Vincent Mecs, Boston, Massachu- 
setts. I do not think any of us believes that Dr. 
Graham is 100 per cent right and I don’t believe 
that Dr. Jordan is 100 per cent right either. 

To understand varying radiosensitivity, all 
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you’ve got to do is think about the atom bomb 
and this is where this whole thing started with 
Dr. Graham. I remember very well hearing 
someone—a gentleman who had just been to 
Hiroshima and Nagasaki—telling about the 
effects of the bombs that landed there. It was 
obvious that in the center where the fire and 
the blast were, people were killed outright, but in 
the periphery around where the radiation was, 
people having about the same amount of radi- 
ation as others, some died, some became terribly 
ill, and some survived very nicely. It was obvious 
that certain people were radiation resistant and 
certain people were radiation sensitive. Dr. 
Graham brought this to my attention and I 
think this is the fundamental start of her work 
on this particular subject. 

Twenty-five or 30 years ago Dr. Parker, who 
was then Chief of Pathology of the Mallory In- 
stitute at the Boston City Hospital, and I took 
specimens from patients daily following radiation 
therapy and there a certain pattern was found. 
Some of these patients responded in one way 
and some in another. The ones that responded 
in a poor way, as we called it, died, and those 
that didn’t, lived. This is another example of 
the same thing. 

I think that people that are reporting results 
of operated cases of cancer of the cervix some- 
times miss one thing that’s most important. If 
any patient in the surgical group has had any 
radiation therapy of any kind, it is not a surgical 
case, it is a radiation case. This is very important. 
The surgeon must take out every single patient 
who has had any irradiation at all either before 
or after treatment. All of this is leading us to 
realize that there are certain patients that we 
can cure with irradiation and certain we can 
cure with operation. Maybe they’re the same 
ones or maybe some of them are the same ones. 
I think anything we can do to help us to find 
methods to select these patients for the proper 
treatment will enormously enhance the value of 
both of these methods. 

I have watched this work of Dr. Graham’s 
since it began. I am convinced in my own mind 
that it’s not 100 per cent—that nothing is 100 
per cent—but it has a very good percentage of 
indicating to us what we should and should not 
do. This I feel sure is of great value. 

Dr. Boyes (Closing). Dr. Graham makes 
this type of study sound very simple. For me 
it was difficult, for I never did feel that I knew 
what I was doing while studying these smears, 
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and I was quite surprised when the statistics 
showed up as they did. I would like to make the 
point, then, that nobody should undertake a 
project such as this without going to study with 
Dr. Graham. Although her criteria sound very 
clear-cut, with all apologies to her, they weren’t 
to me; they were difficult, and I had to learn 
her interpretation of these changes rather than 
what they seemed to be from reading about 
them. 

The second thing I would like to say is that, 
although I think this work may be very im- 
portant as far as indicating whether or not 
irradiation or operation should be used, I have 
no doubt, and I don’t think many of you have, 
that neither of these methods is the answer to 
the treatment of cancer. I think it is very likely, 
though, that tools such as these will be very 
useful in the evaluation of other methods that 
may allow us greater success in treating this 
disease. 


Dr. GraHam (Closing). Dr. Jordan made 
one error which is not uncommon. These figures 
were not presented as cure rates. There are only 
two figures in this paper that are cure rates. 
One is the 53.7 per cent 5 year survival for 892 
cases at Roswell Park, which is in the Annual 
Report, and the other one is the 37 selected cases 
of which to date no patient has died of disease. 
Now the reason I say that these are not cure 
rates is that they don’t include all cases in the 
clinic. These are retrospective studies—some in- 
cluded smears, some did not. I took smears in 
every case I could but some smears were un- 
satisfactory and in many instances, smears were 
not taken. 
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Another point I would like to make is that 
the division at 10 per cent for the sensitization 
response is not arbitrary. It is simply the point 
of greatest statistical significance. We have drawn 
the line at 20 per cent, we have drawn the line 
at 5 per cent, at 12 per cent, at 50 per cent, 
and the most significant line is at 10 per cent, 
and that’s why we use 10 per cent. The 88 per 
cent figure for the surgical patients and 89. per 
cent for the irradiation in 5 year survival rates 
are certainly excellent. The published figures 
were 77 per cent in the surgical series of 
Brunschwig’s that I used in my paper. Our only 
comparable group to this, as I say, is that of 
the 37 surgical cases that we selected on the basis 
of SR; the follow-up is 214 to 5 years; 35 are 
alive, 2 have died an intercurrent death. 

The 66 patients managed surgically who had 
consecutive histocyte counts had been selected on 
the basis of SR, and there is a straight line corre- 
lation between histocytes and SR; if you have 
high SR, you have high histocytes, so that the 
only cases that didn’t correlate were these 4. 
Therefore, these patients were selected. I think 
maybe Dr. Jordan feels that some day he will see 
a patient who has a Stage I carcinoma of the 
cervix, with a small lesion, who is young, who 
has no extension in the parametrium, and who is 
a good operative risk and from the laboratory a 
report will come to say she has high SR and 
he cannot operate. I assure Dr. Jordan, and I 
think Dr. Meigs will substantiate me in this, that 
when we began this study, he predicted we would 
not have any surgical cases to operate on. And 
as a matter of fact, when we completed this 
study, there were more surgical cases than there 
were before. 
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Significance of the Class Ill cervical smear 


J. EDWARD HALL, M.D. 
IRWIN H. ROSEN, M.D. 


Brooklyn, New York 


CyTOLOGICAL study of the cervix and 
vagina has become an important and ac- 
cepted adjunct to the gynecological exami- 
nation. Its greatest value is in the early 
diagnosis of malignant disease. There are 
many articles in the literature dealing with 
the correlation of the positive smear to ma- 
lignant tissue but little concerning the place 
of the suspicious or Class III smear. It has 
even been suggested that this category should 
be discarded. Therefore, one might justly 
ask what is the value of this classification? 
Are there cells that cannot be classified as 
malignant or honestly be considered benign? 
If there are such cells, what are the tissue 
changes that give rise to these abnormal 
cells? In an effort to help clarify this twi- 
light zone of cytology, the present study was 
undertaken. 


Material 

The study covers a 3 year period, 1955 to 
1957, inclusive. During this time, there were 
10,253 women whose cervical smears were 
examined cytologically. These individuals 
were seen in the gynecological outpatient 
clinic, gynecological wards, or gynecological 
tumor clinic of the Kings County Hospital of 
the Downstate Medical Center of the State 
University of New York. 


From the Department of Obstetrics and 
Gynecology, State University of New 
York Downstate Medical Center and 
Kings County Hospital. 


Presented at the Seventieth Annual 
Meeting of the American Association of 
Obstetricians and Gynecologists, Hot 
Springs, Virginia, Sept. 10-12, 1959. 


It is the policy of the above institution to 
take a cervical smear on every new patient 
in the gynecological outpatient clinic and on 
every preoperative patient on the ward 
where major operations are to be performed 
as well as on all patients in the gynecologi- 
cal tumor clinic as an aid in their follow-up 
evaluation. 

During the 3 years studied, there were 530 
patients whose cervical smears were classified 
as Class III. Upon confirmation of the diag- 
nosis by a repeat smear, all of the patients 
had tissue removed for study. This tissue was 
obtained in most instances by meanis of four- 
quadrant knife biopsies of the cervix and a 
fractional curettage of the endocervix and 
endometrium. The correlation of these tissue 
diagnoses with the Class III smear forms the 
basis for this report. 

The final diagnoses in all cases were made 
by the senior author and, thus, if any errors 


Fig. 1. Cells having the features outlined in the 
text that classify them as Class ITI. 
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have been made, they probably are consis- 
tent. 

The cell that categorizes a Class III smear 
has the following features (Fig. 1): There 
are few if any cytoplasmic changes. The 
nucleus is usually enlarged and has a promi- 
nent nuclear membrane and some hyper- 
chromasia. However, there is not the heavy 
clumping of chromatin found in malignant 
cells. Rather there is often a vesicular ap- 
pearance with frequently prominent nucleoli. 
There may be some variation in size of 
nuclei but irregularities are minimal. Cells 
with these characteristics were found in all 
of the 530 cases under consideration. 

The patients in this study for the most 
part came from the lower socioeconomic 
groups and 75 per cent were Negroes or 
Puerto Ricans. 


Findings 

The distribution of the material according 
to the source is shown in Table I. The over- 
all service incidence of the class III smear 
was 5.2 per cent. The incidence is 2.2 per 
cent in the gynecological outpatient clinic 


Table I. Distribution of Class III smears 
according to source 


Class III 


smears 


No. of 
patients 
screened No. | % 


Gynecological 

clinic 6,869 154 2.2 
Gynecological 

wards 2,645 210 
Gynecological 

tumor clinic 739 166 


Total 10,253 530 


Table II. Associated benign lesions 


Lesion 


Basal cell hyperplasia 
Cervicitis 

Pregnancy 

Endometrial hyperplasia 
Endometrial polyp 
Endocervical polyp 
Granuloma of vulva 
Normal tissue 


Total 
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Fig. 2. Basal cell hyperplasia. A, Photomicrograph 
of cervical tissue. (x150; reduced 24.) B, Non- 
malignant abnormal exfoliated cells. (450; re- 
duced %.) 


where every new patient is screened and, 
thus, represents the screening incidence in 
this class of patients. There is an under- 
standably high incidence in the tumor clinic 
since most of these patients are being studied 
for suspected malignant disease or followed 
after therapy for malignant disease. The 
ward incidence is also high because there 
are included many patients known to have 
cancer. 

Tissue examination revealed 291 patients 
with benign lesions and 239 patients with 
malignant lesions. 

The types of nonmalignant lesions are 
listed in Table II. The most frequent finding 
in this group was basal cell hyperplasia. ‘This 
is the same entity called atypia, anaplasia, 
etc., by others. This lesion was found in 140 
patients or 48.1 per cent of all nonmalignant 
cases. It is of interest that 116 or 85.7 per 
cent of all basal cell hyperplasias were con- 
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Fig. 3. Carcinoma in situ. A, Photomicropragh of 
cervical tissue. (150; reduced 34.) B, Abnormal 
exfoliated cells similar to those seen in Fig. 2. 
(x450; reduced 4%.) 


sidered severe; 8.9 per cent of the patients 
with benign states were pregnant and in all 
probability these abnormal cells are transient 
and related to hormonal variants. This is in 
keeping with the findings of Nesbitt and as- 
sociates,’ who reported 7.9 per cent of 300 
pregnant women had atypical parabasal 
cells. Seventy patients or 24 per cent were 
classified as having normal tissue, and, of 
course, the original diagnosis must be con- 
sidered in error. 

Fig. 2 illustrates the correlation between 
the cytological and histopathological findings 
in a case of basal cell hyperplasia. The ex- 
foliated cells are abnormal but are not con- 
sidered malignant. 

If the Class III smear is considered as the 
suspicious borderline zone between malignant 
disease and nonmalignant states, then the 
finding of 291 or 54.9 per cent nonmalignant 
cases is almost exactly what should have 
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been anticipated. That 48.1 per cent of the 
benign group showed basal cell hyperplasia 
marks the importance of this classification 
and lends emphasis to the contention of 
Galvin, Te Linde and others* that basal cell 
hyperplasia is a premalignant lesion. Al- 
though it is beyond the scope of this paper 
to discuss the outcome of basal cell hyper- 
plasia, it can be stated that many of these 
cases eventually had the diagnosis of car- 
cinoma in situ established. 

It is well recognized that inflammatory 
processes, especially those associated with 
Trichomonas infestation, may produce ab- 
normal squamous cells. There were 31 such 
cases in this study in which no other ab- 
normality was found. 

The distribution of malignant lesions is 
given in Table III. These patients are di- 
vided into two groups, those known or sus- 
pected to have cancer and those who had 
nothing to indicate a malignant process. It 


Table III. Associated malignant lesions 


Un- 
Known | suspected 
malig- | malig- 
Location nant nant Total 


Cervix 
In situ 
Invasive 
Endometrium 
Adenocarcinoma 
Adenocarcinoma 
with cervical 
involvement 
Sarcoma 
Vagina 
Vulva 


Metastatic to uterus 
Total 


Table IV. Unsuspected cancer 


Unsuspected 
Total cancer 


patients | . | % 


Source 


Outpatient 

department 6,869 0.2 
Tumor clinic 739 0.81 
Ward 2,645 0.37 


Total 10,253 0.31 
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is the latter group that is of special interest 
since the first indication of cancer was the 
report of a “suspicious” smear. There were 
32 such patients and, as might be expected, 
most of these (24) proved to have carcinoma 
in situ of the cervix. 

The cytological and histopathological fea- 
tures of a case of carcinoma in situ of the 
cervix are seen in Fig. 3. The exfoliated cells 
cannot be distinguished from those seen in 
the benign basal cell hyperplasia. Undoubt- 
edly some observers might state that these 
smears were improperly interpreted and 
should have been classified as positive. Even 
if this be true, it is not so important how the 
unsuspected cancer is discovered but rather 
that it is found and found early in its de- 
velopment. We would agree with other 
writers that the value to the patient is the 
same wheiher the smear is reported “suspi- 
cious” or “positive” provided investigative 
steps are taken to explain the reason for the 
abnormal cells. 

The age distribution for all patients ranged 
from the mid-teens to the mid-eighties. The 
comparison of the age distribution of the 
patients with basal cell hyperplasia with the 
patients who had carcinoma of the cervix is 
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of some interest (Fig. 4). The median age 
for the patients with basal cell hyperplasia 
was 25 and for those with carcinoma of the 
cervix was 41. Moreover, it will be noted 
that 77.9 per cent of all the cases of basal 
cell hyperplasia occurred in patients under 
36 years of age; whereas 62.6 per cent of the 
patients with carcinoma of the cervix were 
over 36 years of age. Thus, the benign lesion, 
basal cell hyperplasia, usually occurs at an 
earlier age than carcinoma of the cervix, 
and this may indicate its role as a forerunner 
of carcinoma. 

An analysis of the unsuspected cases of 
cancer according to their source and the 
percentage of all patients examined is given 
in Table IV. The 6 unsuspected cases of 
carcinoma listed in the Tumor Clinic group 
are in patients who had normal-appearing 
cervices but in whom random biopsy speci- 
mens taken at the time of curettage for an 
incomplete abortion showed atypia. These 
patients were referred to the Tumor Clinic 
for cytological evaluation in the nonpregnant 
state. 

The value of the cytological examination 
of the cervix and vagina in the follow-up of 
adequately treated cancer of the female 
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Fig. 4. Age distribution, basal cell hyperplasia and carcinoma of cervix. 
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genital tract has been reported by the senior 
author. Not infrequently, the finding of a 
Class III smear will be the first indication of 
a recurrence. This aspect of the topic will 
not be elaborated in this paper. 


Comment 


It would appear that there are many pa- 
tients in whom cells exfoliated from the 
female genital tract are abnormal cytologi- 
cally, but many of these cannot be classified 
as truly malignant. A careful analysis of the 
histopathology of tissue from most of these 
patients will reveal lesions that will account 
for the abnormal cells. The majority of such 
lesions will be nonmalignant and, of these, 
the most frequent abnormality will be basal 
cell hyperplasia (48.1 per cent in this series). 
There is some evidence that this lesion may 
be a forerunner of a malignant process. 
Therefore, if basal cell hyperplasia can be 
found by cytological means and the patient 
followed closely, the subsequent development 
of carcinoma may be prevented by adequate 
treatment of this lesion. 

Since some lesions that are curable, such 
as infections, may give rise to abnormal cells, 
the finding of one suspicious smear is not 
necessarily an indication for an extensive 
investigation. Rather, the infection should be 
cleared and the cytological examination re- 
peated. If at this time a suspicious or posi- 
tive smear is found, definitive diagnostic 
procedures should be performed to rule out 
carcinoma. 

A certain number of unsuspected carci- 
nomas will be discovered by the finding of 
a Class III smear. Most of these will be 
carcinoma in situ. If the tissue diagnosis 
discloses cancer, the cytologist should not be 
disturbed because the smear was reported as 
suspicious only. In such cases the cancer was 
discovered by the finding of abnormal cells 
no matter how they were classified. More- 
over, we do not believe, as some have con- 
tended, that the smears in such cases should 
be considered as “false negatives.” Neverthe- 
less, the use of the classification of Class III 
should not be employed as a wastebasket 
group on the part of the cytologist to escape 
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responsibility and criticism. Rather it should 
be used when, in all honesty, the cytologist 
sincerely believes that abnormal cells are 
present indicating abnormal tissue. 

The best method to improve the profi- 
ciency of the cytologist is to correlate the 
smear with the histopathological findings. If 
this is done, the interpretation of the cyto- 
logical features becomes more critical and 
accurate. However, there are always cases in 
which the exact interpretations are difficult 
and some where the origin of the abnormal 
cells remains obscure. 

The criteria employed to classify cells as 
suspicious must to a large extent be deter- 
mined by each cytologist. It is most difficult 
to communicate this knowledge to others 
and only after much experience does one 
develop the ability to interpret these cells 


properly. 


Summary 


1. The correlation between the cytological 
and _ histopathological findings in 530 cases 
of Class III smears has been reported. 


2. The tissue diagnoses were nonmalignant 
in 54.9 per cent. However, 76 per cent of 
these had changes that could account for the 
presence of abnormal cells. 


3. The most frequent tissue diagnosis in 
the benign group was basal cell hyperplasia 
(48.1 per cent). 

4. Thirty-two unsuspected cases of car- 
cinoma were found. 

5. The importance to the cytologist of 
correlating the cytological and histopatho- 
logical findings has been stressed. 

6. The place of the Class III classification 


‘has been discussed. 
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Discussion 


Dr. CLiayton T. Beecuam, Philadelphia, Penn- 
sylvania. The authors’ inclusion of material from 
treated cases of cancer (31 per cent of the Class 
III smears) seems to color the over-all picture 
of this category in a true screening sense. Inter- 
pretation of cytologic specimens from radiated 
patients surely offers problems that place them in 
a special group, as Dr. Hall has pointed out in 
a previous publication. 

I do take exception to the use of quadrant 
biopsy and endocervical curettage as the usual 


Table I. Patients screened from the obstetric, 
gynecologic, or medical clinics 


Screened in 18 months (the 


last 9 months as routine) 4.503 
Class III on first examination 296 (6.4%) 
Unsuspected carcinoma 28 (0.62%) 
Carcinoma or atypism 62 (1.3%) 
Table II. Disposition of Class III 
Repeat cytology only requested 228 
Repeat was Class II 77 
Repeat not obtained as yet 130 
Being followed cytologically 21 
Conization immediately requested 68 
Tissue obtained 66 
Lost to follow-up 2 


Table III. Histologic diagnoses associated 
with Class III cytologic findings 


Invasive carcinoma 6 
(2 microinvasion ) \ 
(1 invasion at hysterectomy; 
severe atypism at conization) af, 
In situ carcinoma 22 
Atypism (severe to mild) 32 48.0% 
Squamous metaplasia 2 
Endocervical polyp 1 10.0% 


Chronic cervicitis 
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means for taking tissue. We used this method for 


years, until many inadequacies became apparent 
in the samples offered the pathologist for study, 
We find that a cold knife cone excision of the 
squamocolumnar junction, extending at least 1 
cm. up the endocervical canal, gives a more com- 
prehensive sample of tissue. We now use the 
punch biopsy only for the incidental, but routine, 
biopsy of the cervix at the time of evacuation of 
an incomplete abortion. 

For comparison, Dr. George Andros, the Direc- 
tor of Gynecologic Cytology at Temple Univer- 
sity Medical Center, has prepared a summary of 
our recent clinic experiences with the Class III 
category as it concerns the cervix only. These 
results are from the first visit to the gynecologic, 
obstetric or medical clinics. Table I shows that 
about 6 per cent of our patients on original ex- 
amination were found to have Class III smears. 
Of greatest interest are the 68 (23 per cent) of 
the Class III cases where the cytologist asked for 
an immediate cervical conization (Table II). 
The deciding factor here was a true deep or basal 
cell dyskariosis. 

In Table III we have summarized our tissue 
diagnoses associated with Class III cytology. The 
22 cases with in situ lesions make up about one 
half of our entire noninvasive carcinomas de- 
tected during this period. Of the 32 cases of 
atypism, 1i were equivocal in situ lesions, and 
the final diagnoses were made only after consid- 
erable departmental debate. 

Our experience would indicate that Classes I 
and II are benign, while Classes IV and V are 
malignant. With 90 per cent of our biopsied Class 
III cases showing significant tissue changes, we 
think this important category must not be aban- 
doned, but receive more concentrated effort. 

J. H. Fercuson, Miami, Florida. Drs. Hall 
and Rosen have effectively called attention to the 
importance of the Class III smear. Their work 
joins that of other authors who have reported 
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that a formidable percentage of the Class III 
slides indicate the existence of a disease that de- 
mands attention.? * 

There is a widespread tendency to minimize 
the Class III smear. In our correlation of cyto- 
logic and histopathologic reports at the Univer- 
sity of Miami, we encounter frequent examples 
of how unwise it is to measure the urgency for 
further study of the patient by whether the smear 
was Class III, IV, or V. We have considered the 
Class III slide so important that we have used it, 
as well as Classes IV and V, as a qualification 
for matriculation in our Positive Cytology Reg- 
istry. The finding of a Class III smear has been 
the initial step so frequently in the discovery of 
serious disease that we would not dare do other- 
wise. Matriculation in the Positive Cytology Reg- 
istry entitles the patient to a continuous and care- 
ful follow-up. 

Our cytologists, Dr. C. B. Hopman and Dr. 
S. A. Gunn of the Department of Pathology, 
University of Miami, have studied the photomi- 
crographs of a Class III smear and have read the 
general description of the Class III smear that 
the authors provided. We are essentially in agree- 
ment as to what constitutes a Class III slide. 

I would like to comment on our cases in the 
Positive Cytology Registry which were similar, in 
so far as possible, to the patients reported here 
today. We have not insisted that a woman have 
the Class III smear verified by a second smear. 
On Sept. 1, 1959, there were 910 matriculates 
in the Positive Cytology Registry (Classes III, 
IV, and V). Three hundred forty-four were en- 
tered in the Registry on the basis of a Class III 
smear. ‘Io make my data resemble the authors’, 
I have eliminated the 45 patients who did not 
have a tissue diagnosis obtained until after one 
year and, of course, those patients who have had 
no tissue diagnosis whatever. One hundred ninety- 
one remain and they can be compared to Hall 
and Rosen’s patients. In our 191 patients 25 (13 
per cent) were found to have invasion, 50 (26 
per cent) had intraepithelial carcinoma of the 
cervix, 42 had dysplasia (the group referred to 
by the author as “basal cell hyperplasia”), and 
74 had only cervicitis. 

Thus, we can see that 39 per cent of my 191 
patients with a Class III slide had either intra- 
epithelial carcinoma of the cervix or invasion, 
the group the authors refer to as “malignant.” 
I want to point out that this is a biased sample 
of patients and that the likelihood of invasion or 
intraepithelial carcinoma is not as great in pa- 
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tients demonstrating the Class III smear as im- 
plied in this percentage (39 per cent). My sample 
is weighted with malignant cases because (1) it 
is our practice, when there is a visible lesion, to 
do a punch biopsy at the same time the smear is 
taken; (2) women with a history suggesting cer- 
vical disease (for example, postcoital spotting), 
might have quadrantal punch biopsies even if the 
cervix appeared normal; (3) women who develop 
symptoms suggesting cervical disease are more 
likely to return to the clinic for further studies 
which lead to a diagnosis of malignancy. 

There are 108 such women in the Registry 
who have had no tissue diagnosis. ‘They may have 
considerably less than the 39 per cent incidence 
of malignancy than the 191 women who were 
more completely studied. They should have a 
tissue diagnosis made, and we are trying to see 
them again in order to obtain tissue. Tissue diag- 
noses are not available for various reasons beyond 
our control; for example, the patients refuse to 
return because they have no complaints or are 
not interested; they were transients and have left 
town; they gave false addresses; they are no 
longer eligible for the staff service and may be 
going to a private physician who does not believe 
a biopsy is indicated. 

I should like to ask the authors if they had 
any patients with Class III smears, found twice 
as is their plan, and from whom they have had 
no tissue diagnosis? If there should be many of 
these patients, there is a selective factor present 
which influences the data reported today, as there 
is in the cases I have just described. 

There is, on the other hand, a factor that 
might be minimizing the frequency of malignancy 
in Hall and Rosen’s series of patients. More ma- 
lignant lesions might have been found if, instead 
of using quadrant knife biopsy for establishing 
the tissue diagnosis, a cone biopsy had been per- 
formed. I think a large cone biopsy of the cervix 
is necessary in order to be certain of the nature 
of the tissue exfoliating the Class III cells. I 
have had but little experience with knife quad- 
rant biopsies and I do not know how many de- 
grees of the cervical circle the authors excise. I 
do have some experience in comparing the punch 
and cone biopsy specimens taken from the same 
cervix.? I presume that the amount of tissue re- 
moved by knife is greater than that removed by 
punch biopsy, but a comparison between punch 
and cone specimens does seem pertinent. It is our 
practice to do quadrantal punch biopsies, and a 
lesion, if present, is generously sampled. 
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On June 30, 1959, there had been 335 diag- 
nostic conizations performed on nonpregnant staff 
patients at the University of Miami—Jackson Me- 
morial Hospital. Two hundred five of these 335 
women had punch biopsies performed before the 
conization. Seventy-one (35 per cent) of the 205 
women had a more serious lesion on conization 
than was found on the smaller specimen. The 
findings in the 71 who had the true diagnosis re- 
vealed only by conization were: invasion, 26; 
intraepithelial carcinoma, 33; and dysplasia, 12. 

One of the important shortcomings of punch 
biopsy is its inability to reveal invasion in some 
cases because it provides tissue that discloses only 
intraepithelial carcinoma of the cervix. Because 
of a punch biopsy diagnosis of intraepithelial car- 
cinoma we have performed 89 conizations. Seven- 
teen of these (20 per cent) had invasion found 
in the conization specimen. 

Basing my .opinion on these comparisons of 
punch and cone biopsies, I believe that much of 
our information on the natural history of intra- 
epithelial carcinoma of the cervix, in particular 
its progression to invasion, is inaccurate. Usually 
the diagnosis of intraepithelial carcinoma was es- 
established by punch biopsy. Some of these 
women already had invasion; the worst area in 
the cervix was not included in the bite of the 
punch biopsy instrument. 

The author’s table of benign lesions that pro- 
duced the Class III smear includes “pregnancy.” 
Our extensive experience with cytologic studies 
in pregnancy continues to make us believe it is 
dangerous to assume that abnormal smears are 
the result of the pregnancy.* The women with 
Class III, IV, or V smears in pregnancy might 
have been exfoliating the same cells before preg- 
nancy. This possibility cannot be eliminated 
unless the patients had a smear made before 
pregnancy. Too many women have pelvic ex- 
aminations only when pregnant; hence, it is their 
only chance to have a cancer smear made. This 
opportunity for cancer detection should not be 
slighted because of our uncertainty of the effect 
of pregnancy on cervical tissue and the cells it 
exfoliates. 

Dr. Robert E. Cassidy of my department is 
preparing a report on the Class III smear in 
pregnancy. We have had 50 women with a Class 
III smear discovered during pregnancy. It will 
be sufficient today to report that 7 of these 50 
women have had intraepithelial carcinoma of 
the cervix diagnosed by conization performed 
after the pregnancy. 
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Much of the authors’ experience reported here 
today is in agreement with my experience.® Some 
areas of agreement are: (1) the women with 
dysplasia are a younger group than those with 
malignancy; (2) unsuspected carcinoma will be 
found by respecting the Class III smear; (3) the 
Class III smear in women with carcinoma 
should not be considered a “false-negative” 
smear, and (4) the correlation of cytologic and 
histopathologic data is extremely important, and 
more of this work should be done. 
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Dr. D. A. Boyes, Vancouver, British Colum- 
bia. There is just one thing I think should be 
said, and nobody has said it: Cytology does not 
stand alone; it exists only in conjunction with 
a good histological service. I think all of you 
know that there are many cases that no pathol- 
ogist is very happy about calling definitely 
benign or definitely malignant. There is, there- 
fore, a group of cases that are really histologi- 
cally Class III, and I think we would be rather 
foolish if we tried to do away with a similar 
cytological group. 

Dr. Hatt (Closing). I would like to clarify 
the use of the four-quadrant knife biopsy. These 
are not punch biopsies; these are four-quadrant 
knife biopsies in which a wedge of tissue, in- 
cluding endocervical tissue as well as the portia 
vaginalis, is removed. These are large sections 
so that when one has finished, sutures have to be 
placed in the cervix and actually very frequently 
there is little cervical tissue remaining. We be- 
lieve that the amount of tissue we obtain this 
way is certainly comparable to that obtained im 
conization. We instituted this method of investi- 
gating the cervix from a histopathological means 
for two reasons: (1) we wanted to be in a posi- 
tion to study the cervix over repeated times if 
necessary, and (2) as I mentioned in the paper 
and as Dr. Ferguson has also intimated, we have 
quite a number of residents from Florida, and 
these patients, as he has also experienced, fre- 
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quently do not come to us at the first sign of 
trouble, and occasionally one does run into 
bleeding following any investigative procedure of 
the cervix. We have found this to be true of the 
conization, and frequently our patients would not 
return until the hemoglobin level was as low as 
5 Gm., whereas with the knife biopsies, where 
sutures were placed, we have had less bleeding. 
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These are the reasons we have employed it. We 
have been happy with it, and, as far as I know, 
we have no cases that ultimately have come to 
investigation and treatment for cancer where 
they have been missed by this method. I do wish 
to emphasize that we removed a large portion 
of the cervical tissue. 
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normal pregnancies 


KEITH P. RUSSELL, M.D. 
SHIGERU TANAKA, M.D.* 
PAUL STARR, M.D. 

Los Angeles, California 


Stnce the demonstration in 1948 by 
Heinemann and co-workers’ that the protein- 
bound iodine (PBI) of the blood is regularly 
elevated during normal pregnancy and the 
confirmation of these findings by other in- 
vestigators,’* there has been continued study 
and investigation concerning the significance 
of this phenomenon. Interest in a biochemical 
alteration of this degree and consistency has 
been enhanced by the intimate and critical 
relationships known to exist between mam- 
malian reproductive function and _ thyroid 
activity. 

It was initially postulated that elevated 
PBI in normal pregnancy might be due to 
one, or a combination, of a number of dif- 
ferent mechanisms*: (1) increased produc- 
tion of thyroxine by the maternal thyroid 
during pregnancy; (2) increased demands 
or decreased utilization of thyroid hormone 
by the maternal tissues or the fetus, with 
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resultant influence on the maternal PBI 
levels; (3) augmented transport mechanisms, 
qualitative or quantitative, for thyroid hor- 
mone in the maternal blood stream; (4) 
fetal contributions to the total maternal PBI. 

Specific study has been directed toward 
the nature of the circulating iodine and the 
protein to which it is bound. The partition 
of serum iodine has shown that the bulk of 
the organic (hormonal) iodine bound to 
protein consists almost entirely of thyroxine, 
with traces of triiodothyronine and biologi- 
cally inactive diiodotyrosine. 

Gordon, Pitt-Rivers, and others® have 
demonstrated that the binding protein for 
this hormone is a specific inter—alpha globu- 
lin moiety (TBG) with an electrophoretic 
pattern midway between A’ and A? at pH 
8.6. Excesses over that bound in this manner 
are transported by the albumin fraction in 
the serum. The present study has utilized 
this knowledge in an investigation of the 
thyroxine-binding capacity (TBC) of the 
serum of mothers and newborn infants. 


Methods and materials 

Thyroxine-binding capacity was estimated 
by paper electrophoresis of serum to which 
had been added an excess amount of radio- 
active thyroxine. The concentration of thy- 
roxine was calculated from the iodine content 
of the serum and of the original thyroxine 
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solution and by radioactivity determinations. 
Electrophoretic determinations on the thy- 
roxine-serum mixture were carried out in 
veronal buffer (pH 8.6, ionic strength 0.1) 
employing the reverse-flow method of Rob- 
bins.’ This modification of the procedure 
avoids the inclusion of albumin-bound 
thyroxine in the alpha globulin zone. After 
preparation of radioautograms from the 
electrophoresed papers, the latter were cut 
along the areas corresponding to albumin 
and TBG and the radioactivity of these 
papers was measured in a well-type scintilla- 
tion counter. 

The absolute amount of thyroxine bound 
to TBG can be ascertained by multiplying 
the percentage of radioactive thyroxine in 
the TBG by the concentration of thyroxine 
added to the serum. This reaches a plateau 
of thyroxine concentration of about 20 yg 
per milliliter when 50 ywg per 100 ml. is 
added to normal serum. Even in serum with 
an increased binding capacity, 100 yg of 
thyroxine per 100 ml. of serum is found to 
be sufficient for the saturation of TBG. 

This method has been utilized and reported 
on by Tanaka and Starr® from this labora- 
tory, and reproducibility studies have shown 
it to be a reliable method for the estimation 
of the capacity of TBG to bind thyroxine. 
Since it is not possible to determine the ab- 
solute amount of TBG in the serum directly, 
the thyroxine-binding capacity of this pro- 
tein has been used as a relative index of its 
concentration. 

Protein-bound iodine determinations were 
carried out on all specimens with use of a 
modification (Ware) of the Barker dry ash 
method.°® 

Blood samples were taken from patients 
at term at the time of delivery. Maternal 
blood was drawn from the antecubital vein. 
Simultaneously, cord blood was removed 
from an umbilical vessel by needle after the 
surface of the cord was cleansed with isotonic 
saline. After clotting, the serum from the 
specimens was removed and preserved by 
freezing for analytical analyses at a later 
time. 

All patients in this study were private pa- 
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tients and could be classified as being in the 
“average” or “above average” socioeconomic 
bracket. They were in good to excellent 
nutritional status and all were under the 
regular observation and supervision of a 
trained dietitian during their pregnancies. 
The average diet which these patients fol- 
lowed during pregnancy contained approxi- 
mately 90 Gm. of protein and 1,800 calories. 
All pregnancies in this study pursued normal 


Table I. Levels of protein-bound iodine and 
thyroxine-binding capacity of alpha globulin 
in serum from mothers and term infants 
taken simultaneously at delivery 


PBI (micrograms\|TBC (micrograms 


per cent) per cent) 

Patient | Maternal| Fetal |Maternal| Fetal 
1 7.2 6.3 36.4 25.0 
2 11.1 8.9 31.2 22.8 
3 8.9 8.3 34.5 28.4 
4 8.0 9.5 40.7 39.7 
5 9.8 6.2 39.5 28.3 
6 8.8 6.9 43.0 25.7 
7 7.4 7.3 48.3 26.8 
8 8.5 9.1 35.2 27.7 
9 10.5 8.7 47.7 30.6 
10 9.0 8.4 35.5 29.5 
11 8.5 6.4 41.0 23.7 
12 10.1 8.3 45.2 28.0 
13 8.3 6.9 40.5 28.1 
14 6.9 6.4 33.3 21.3 
15 9.8 7.2 45.0 25.8 
16 7.3 6.6 32.1 rh 
17 7.5 6.8 38.6 26.0 
18 9.6 7.7 39.7 27.0 
19 9.4 6.8 42.3 23.6 
20 10.3 7.9 42.3 29.9 


Table II. Protein-bound iodine levels (in 
micrograms per 100 ml. of serum) from 20 
normal pregnancies at term 


| Mean | Range 
Maternal 8.8 6.9-11.1 
Fetal 7.5 6.2- 9.5 


Table III. Thyroxine-binding capacity (in 
micrograms per 100 ml. of serum) from 20 
normal pregnancies at term 


| Mean | Range 
Maternal 39.6 31.2-48.3 
Fetal 26.9 21.2-39.7 


PBI 
sms, 
hor- 
(4) 
PBI. 
rard 
the 
tion 
k of 
| to 
cine, 
ogi- 
lave 
for 
retic 
pH 
in 
ized 
the 
hy- 


720 Russell, Tanaka, and Starr 


courses; any abnormal ones are excluded 
from the report. No intravenous infusions of 
any type were given to the mothers during 
labor or delivery prior to the drawing of the 
specimens for study. None of the patients in 
this report was on thyroid medication during 
pregnancy. 

All infants in this series were mature by 
weight and duration of pregnancy. All were 
born in good condition and had Apgar rat- 
ings of 7 or better.*° 


Results 


Twenty normal mothers and their twenty 
normal term infants were found to be suit- 
able for this analysis. The individual results 
are shown in Tables I-III. The mean 
maternal PBI at term was found to be 8.8 
ug per cent, with a range of 6.9 to 11.1. The 
mean cord (fetal) PBI was 7.5 ug per cent, 
with a range of 6.2 to 9.5. The thyroxine- 
binding capacity of the maternal serum re- 
vealed a mean of 39.6 wg per cent, with a 
range from 31.2 to 48.3. The thyroxine- 
binding capacity of the cord blood ranged 
from 21.2 to 39.7 wg per cent, with a mean 
of 26.9. Tanaka and Starr have previously 
reported that, with this method, the mean 
TBC for euthyroid nonpregnant women is 
20.3 wg per cent, and for men is 19.1 ug 
per cent. It will thus be seen that the mean 
values of TBC for both mothers and their 
term infants are significantly elevated over 
those existing in the nonpregnant state. 

It is noteworthy that, in each individual 
instance, the maternal level of TBC was 
higher than that of the corresponding infant. 
This is shown graphically in Fig. 1, in which 
the maternal values are plotted as abscissa 
against the corresponding cord (fetal) TBC 
as ordinate. At the 45 degree angle a theoreti- 
cal line is drawn upon which points would 
fall if the maternal and cord values exactly 
corresponded. In each of the 20 cases re- 
ported the values fall to the right of the 
theoretical line, because of the maternal lev- 
els exceeding those of the cord blood. 

Simultaneous study made of the PBI of 
these subjects is plotted in a like manner in 


Fig. 2. Eighteen of the 20 cases revealed ; 
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Fig. 1. Thyroxine-binding capacity of maternal 
and fetal serum (micrograms per cent). 


maternal PBI exceeding that of the corres- 
ponding cord blood. These findings were 
not significantly different from those found 
with the thyroxine-binding capacity deter- 
minations, in so far as maternal-fetal gradient 
is concerned, except for the degree of magni- 
tude. 


Comment 


The mean PBI values obtained in this 
study are similar to those reported by others 
in pregnancy and at term in mothers and 
newborn infants.’ The difference between 
the means of the respective groups was 1.3 
pg per cent. These data demonstrate a PBI 
value in the newborn infant which is on the 
average between 15 and 20 per cent less than 
that of the mother, and this consistent result 
in most reports would indicate an absence 
of precise equilibration across the placenta 
as regards thyroid hormone levels. The dem- 
onstrated difference in maternal and new- 
born TBC levels would further indicate that 
this difference in PBI between mother and 
infant was a reflection of the respective bind- 
ing capacities of the sera of mothers and 
infants. The difference in mean values of 
TBC between maternal and cord specimens 
was 12.7 wg per cent, representing a some- 
what greater relative percentage deficit on 
the fetal side (30 per cent) than that ex- 
hibited by the PBI levels. However, both 
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Fig. 2. Protein-bound iodine of maternal and fetal 
serum (micrograms per cent). 


maternal and fetal values are notably above 
normal readings for nonpregnant women. 

From a qualitative standpoint, this in- 
vestigation and others* ** have detected no 
differences between thyroxine-protein inter- 
actions in serum from normal nonpregnant, 
pregnant, and newborn subjects. At concen- 
trations of the order of those utilized, most 
of the serum radioiodine has an electropho- 
retic mobility, at pH 8.6, intermediate be- 
tween alpha’ and alpha? globulin. The re- 
mainder is associated with albumin, with the 
exception of approximately 5 per cent or 
less which is sometimes found just ahead of 
albumin. The beta and gamma globulin 
zones do not contain significant amounts of 
thyroxine. Excess amounts of thyroxine 
added to the serum migrate with albumin 
consistently. 

The present study would indicate that the 
best explanation for the elevated PBI level 
of pregnancy is an increase in the binding 
capacity of the serum carrier proteins for 
thyroxine. This confirms by means of a modi- 
fied technique the findings of Dowling and 
associates'* and Robbins and Nelson,'* and 
Suggests that the increased PBI level of 
pregnancy is due to alterations in the trans- 
port mechanism rather than to hyperactivity 
of the thyroid gland per se. The observed 
differences between maternal and fetal levels 
of PBI and TBC further tend to confirm 
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this explanation, and they indicate that the 
fetus does not increase its thyroxine at the 
expense of the mother, such as occurs in 
certain other maternal-fetal relationships 
(By2, ascorbic acid, iron). The above in- 
vestigators have found, as we did, a quanti- 
tatively smaller TBC in the infant as com- 
pared to the mother in simultaneously taken 
blood samples. 

It has been repeatedly noted in our studies 
that maternal PBI levels are not elevated in 
the same proportion as the thyroxine-binding 
capacity. Thus, the rise in TBC at term, 
mean 39.6 wg per cent, represents an in- 
crease of almost 100 per cent over the TBC 
level in nonpregnant women (mean 20.3), 
whereas the rise in maternal serum PBI, 
mean 8.8, is only about 50 per cent above 
the nonpregnant level of 5.6 reported when 
these methods were used. This indicates a 
distinct relative increase in binding capacity 
as well as an absolute one and represents a 
potential saturation of protein by thyroid 
hormone far in excess of that which actually 
exists. This finding probably accounts for the 
commonly noted clinical observation that 
pregnant women exhibit a much greater tol- 
erance for exogenously administered thyroid 
hormone than do their nonpregnant coun- 
terparts, and it may explain the absence of 
hyperthyroidism in normally pregnant indi- 
viduals in spite of elevated levels of hor- 
monal iodine. Increased hormone-protein in- 
teractions may reduce free thyroxine avail- 
able at the tissue level, thereby exercising a 
direct effect on the peripheral utilization of 
thyroid hormone. 

It is our feeling that discrepant findings 
between our investigations and those which 
have shown relatively equal, equilibrated 
blood iodine readings in maternal and cord 
specimens’® *® may be explained by the use 
of random sampling of groups in the latter 
reports instead of the use of simultaneous 
study of corresponding maternal and cord 
specimens as in our study. Standard devia- 
tions inherent in the technical methods could 
lead to a variation in the mean of a group 
of specimens of as much as 1.5 wg per cent. 
When a group of mothers is compared with 
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a different group of infants such variation 
might occur. Further, it has been repeatedly 
shown that the elevated maternal PBI does 
not exhibit a curve of progressive increase 
or a plateau phenomenon, and wide fluctua- 
tions in PBI readings may occur during the 
course of pregnancy in a given individual. 
The importance of comparing matched pairs 
(mother and infant) is illustrated by the 
graphic method of Figs. 1 and 2. 

Of interest as well as importance is the 
relation of these alterations in the thyroxine- 
binding globulin to those general changes in 
the plasma proteins in pregnancy reported 
by Mack.** ** The transport of thyroid hor- 
mone to the tissues by the protein system 
bears obvious relationships to the peripheral 
utilization of thyroxine as well as to its pro- 
duction by the thyroid gland. As regards the 
alpha globulins (of which TBG appears to 
be one), Mack’s electrophoretic studies re- 
vealed that concentrations of these in mater- 
nal serum increased throughout pregnancy, 
reaching maximum values near the time of 
delivery. In contradistinction to the alpha 
globulins, gamma globulin showed a con- 
sistent decline in the course of normal preg- 
nancy. Albumin and total protein levels were 
also reduced in pregnancy, as compared to 
those of the nonpregnant state. In general, 
there was much slower postpartum restora- 
tion to normal levels by all globulin frac- 
tions than by albumin and total protein. 

In additional studies on the proteins in 
corresponding cord samples, Mack found 
that alpha globulin levels in cord blood were 
appreciably lower than maternal ones, ap- 
proaching normal nonpregnant levels. Gam- 
ma globulin levels, however, were usually 
higher in the infant than in the mother. 

In this study, we have attempted to rule 
out nutritional differences with their pos- 
sible effects on plasma protein components 
by utilizing only a selected group of patients 
who were in good nutritional balance and 
under specific supervision regarding dietary 
habits. 

We were further interested in comparing 
the PBI levels of the private patients in the 


present study with those of a group of pa-. 
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tients from the wards of the Los Angeles 
County Hospital who were being simultane- 
ously studied by means of the same tech- 
niques.'® The latter group were in the in- 
digent class, with generally poorer nutritional 
status. Here the mean PBI levels at delivery 
were 8.2 wg per cent (maternal) and 6.7 
pg per cent (newborn), a difference in 
means of 1.5 wg. Although there again was 
a decreased gradient from maternal to fetal 
levels of hormonal iodine, the levels found 
in newborn infants in this group of patients 
were consistently lower than those found in 
the group of private patients. In a group of 
premature infants in the indigent class, the 
mean PBI was even lower, 5.8 wg per cent. 
Implications of these latter findings and fur- 
ther data are the subject of another report. 

An incidental finding of interest in these 
investigations has been the determination of 
protein-bound iodine in amniotic fluid. The 
PBI values for four “clean” amniotic fluid 
specimens were 0.3, 0.6, 0.6, and 0.8 wg per 
cent, respectively, indicating an absence of 
an appreciable amount of hormonal iodine 
in this material.*® 

Finally, a knowledge of normal PBI levels 
in cord blood and in the blood of newborn 
infants is of distinct value in assessing early 
any deleterious effects on infants from medi- 
cations or treatment given the mother dur- 
ing pregnancy. We have previously re- 
ported”® instances of damaged fetal thyroid 
glands and resultant congenital hypothy- 
roidism, as revealed by PBI studies, in off- 
spring of mothers who received radioactive 
iodine in the middle trimester. Man and co- 
workers and others have repeatedly stressed 
the need in congenital hypothyroidism for 
the institution of thyroid replacement ther- 
apy at the earliest possible time, in order to 
ensure normal somatic and, especially, men- 
tal development in these infants. PBI deter- 
minations in blood of the umbilical cord and 
of newborn infants would appear to be of 
major importance in such circumstances. 


Summary 


Determinations of the thyroxine-binding 
capacity (TBC) of simultaneously drawn 
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maternal and cord blood specimens at term 
in normal pregnancy have been carried out 
by means of a simplified technique. Protein- 
bound iodine (PBI) estimations were per- 
formed on the same specimens. 

Although both maternal and cord read- 
ings were consistently elevated above normal 
nonpregnant levels, the maternal readings 
were regularly greater than those of the new- 
born infant as regards both TBC and PBI. 
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The explanation of the increased PBI 
in pregnancy as being due to increased bind- 
ing capacity for thyroxine of a specific alpha 
globulin moiety in serum is further con- 
firmed. Binding capacity commonly increased 
in greater proportion than hormone-iodine 
levels. 

The value of matched maternal and cord 
specimens in these studies is emphasized. 
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Discussion 


Dr. RicHarp D. Bryant, Cincinnati, Ohio. 
Dr. Russell has presented the results of an inter- 
esting study carried out by him and his co-work- 
ers. There can be little discussion of the in- 
genious combinations of techniques used. We 
can accept without reservation the fact that these 
delicate analyses were performed in the most 
meticulous and conscientious fashion. The results 
are consistent and reproducible and in a general 
way tend to confirm other known results. 

Discussion, then, can be limited to the inter- 
pretation of the results. It appears that the test 
subjects were reasonably uniform in respect to 
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511 South Bonnie Brae Street 
Los Angeles 57, California 
(Dr. Russell) 


“such factors as socioeconomic level, diet, gen- 


eral health, medications, and obstetrical condi- 
tion, and that their babies were what can rea- 
sonably be called normal. Information regarding 
labor, if any, and type of delivery, is not given. 
Nevertheless, it should not be forgotten that, 
while it is commonly assumed that the protein- 
bound iodine (PBI) level in venous blood is rela- 
tively constant, Dr. Russell himself has pointed 
out that wide fluctuations in these levels in the 
maternal serum are found during pregnancy. 
Also there is some evidence that stress situations 
can cause significant variations in the PBI level. 
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Certainly labor and delivery are stiess situations 
for both mother and baby. The current study 
does not take into consideration this possibility. 

Dr. Russell referred briefly to lower PBI levels 
in patients of the indigent class as compared to 
those in his series. He does not clearly indicate 
whether or not he considers the difference 
statistically significant or if there is clinical sig- 
nificance in the difference. 

Dr. Russell’s explanation of the discrepancy 
between his findings (that is, that there is 15 
to 20 per cent difference between the PBI level 
of the infant and that of its own mother) and 
the reports of others that there is “relatively 
equal, equilibrated blood iodine readings in ma- 
ternal and cord specimens” is convincing. Matched 
pairs would be expected to give more significant 
results. 

The flat statement that “the increased PBI in 
pregnancy is due to increased binding capacity 
for thyroxine of the specific alpha globulin 
moiety in serum is further confirmed” requires 
further clarification to be totally convincing. 
Granted that Dr. Mack’s studies indicate an in- 
crease in alpha globulin during pregnancy and 
Dr. Russell’s results indicate an increase in PBI 
levels, does it necessarily follow that the in- 
creased PBI levels are due solely or even chiefly 
to the increased alpha globulin? 

A facet of thyroxine utilization which is rarely 
mentioned and which might be of significance is 
a comparison of arterial blood PBI levels as com- 
pared to venous PBI levels. Is there the possi- 
bility that tissue usage of iodine might be re- 
flected in a difference between the levels of 
iodine in arterial blood as compared to venous 
blood, much the same as oxygen usage is re- 
flected in the different oxygen contents of arterial 
and venous blood? If my understanding of 
simple physiology is correct, thyroxine is excreted 
into the thyroid veins, whence it is transported 
by way of the right side of the heart, the lungs, 
the left side of the heart, and the aorta to the 
tissues where it is utilized. The iodine in most 
venous blood, as, for instance, in the antecubital 
vein, may then represent what is left in the blood 
after the tissues have used what they need, plus 
some form of end product of thyroxine metabo- 
lism in the tissues. It seemed strange to me that 
there is almost no reference in the literature to 
the chemical nature of the iodine compound 
which results from cellular metabolism of thy- 
roxine. 

What Dr. Russell has told us today may not 
have world-shattering significance, as he himself 
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humbly admits. Nevertheless, his contribution js 
important. Too long have we used desiccated 
thyroid (or, more recently, triiodothyronine) em- 
pirically and even almost indiscriminately in the 
treatment of infertility, menstrual irregularity, 
habitual abortion, threatening abortion, and the 
“pooped” syndrome recently described in At- 
lantic City. I am pleased that a member of our 
specialty has made the kind of study presented 
here today. The clinical significance may not be 
readily apparent. Still unresolved is the conflict 
between the observations that the thyroid gland 
is hyperactive during pregnancy (as evidenced by 
increased basal metabolic rate, elevated venous 
PBI level, and palpable enlargement of the thy- 
roid gland) and the observation that if the total 
surface of the fetus is included in the calcula- 
tion of the BMR, the BMR of the pregnant 
woman is little, if any, elevated. Perhaps one of 
you, maybe Dr. Russell himself, through seren- 
dipity will make clear the true significance of 
this and similar studies. 

Dr. Harotp C. Mack, Detroit, Michigan. 
Dr. Russell and his associates have made a sig- 
nificant contribution to our understanding of an 
important aspect of the physiology of pregnancy 
by providing added insight into one of the myr- 
iad functions of the plasma proteins. It has long 
been a mystery why the albumin in the maternal 
plasma declines in concentration along with the 
gamma globulins, and why the alpha and beta 
globulins and fibrinogen increase. It must be as- 
sumed that these changes are beneficial. It is 
puzzling also why the fetal blood proteins show 
opposite trends and appear to conform more 
nearly to nonpregnant adult patterns. This also 
appears to serve a useful purpose though we do 
not yet know why or how this is accomplished. 
The information concerning the behavior of one 
of the alpha globulins provided by this paper is 
an important beginning in the large task of 
learning the functions of the plasma proteins in 
pregnancy. 

The report we have heard supports evidence 
which has been accumulating from several 
sources that increased iodine affinity by perhaps 
only one of the alpha globulins is a characteristic 
of both maternal and fetal sera. Whether this 
increased iodine binding is a quantitative result 
of greater numbers of the specific alpha globu- 
lins, or, more likely, a qualitative one induced 
by some mechanism initiated by pregnancy still 
remains to be learned. The results of blood 
chemical investigations of iodine metabolism to 
date have presented several intriguing paradoxes. 
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In the nonpregnant state increases in serum 
cholesterol are regarded as evidences of hypo- 
thyroidism. In pregnancy, on the other hand, 
these findings appear to be entirely physio- 
logic. Similarly, increased thyroxine binding in 
the nonpregnant state is indicative of hyperthy- 
roidism, though paradoxically, in pregnancy it 
does not signifiy thyrotoxicosis. Dr. Russell’s 
study seems to prove that thyroxine utilization 
in pregnancy operates in a different manner and, 
hence, that increased PBI and TBC must be 
regarded, for the present at least, as peculiarities 
of pregnancy—not as indicators of thyroid hy- 
peractivity per se. A similar discrepancy relates 
to other lipids, notably the beta lipoprotein. In 
the nonpregnant subject its increase is highly 
suspect as a concomitant of cardiovascular dis- 
ease; in pregnancy all the lipid fractions appear 
to be normal, beneficent plasma ingredients. 
With use of the new approach reported by Dr. 
Russell, a number of intriguing possibilities for 
additional investigations of interhormonal rela- 
tionships in pregnancy and the female reproduc- 
tive functions are apparent. Already there are 
several straws in the wind. Evidence presented 
by Engstrom, Markardt, and Liebman indicates 
that enhanced estrogen elaboration or ingestion 
is followed by increased iodine avidity of the 
serum. Dr. Russell, in an earlier publication on 
PBI, and, later, Dowling, Freinkel, and Ingbar 
through studies of thyroxine binding, have re- 
ported that blood iodine levels are apparently 
not increased in pregnancies destined to be 
aborted. More recently, at the 1959 meeting of 
the American Goiter Association, Dowling and 
his associates reported on iodine metabolism in 
hydatidiform mole and choriocarcinoma. In 
molar pregnancy with high titers of chorionic 
gonadotrophin, extreme increases in thyroid hor- 
mone production were noted, whereas in cases of 
choriccarcinoma, despite high chorionic gonado- 
trophin excretion, no increases in serum thy- 
roxine-binding characteristic of normal preg- 
nancy were noted. One might wonder whether 
this apparent difference in iodine affinity of the 
serum, if substantiated, might be useful as a dif- 
ferential diagnostic test in instances of tropho- 
blastic disease. Also, it may suggest that estrogen 
elaboration or other hormonal factors concerned 
with iodine metabolism may be suppressed in 
pregnancies destined to evolve as_ choriocarci- 
nomas. All this is mere speculation, of course, 


but it suggests that measurement of thyroxine- 
binding may open the door to other important 
discoveries. I should be interested to hear Dr. 
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Russell’s thoughts about these possibilities. I 
wonder also if he has given any consideration 
to thyroxine-binding in the menopause with its 
symptoms superficially resembling those of hyper- 
thyroidism in the presence of estrogen deficiency. 

Finally, in commending this stimulating pres- 
entation I should like to underscore the impor- 
tance placed by the authors upon matched pairs 
(mother and infant) in comparing maternal and 
infant blood. Since wide fluctuations in physio- 
logic response occur in different individuals, 
more information of an exact nature can be 
gained from longitudinal studies on a few than 
from random determinations from many unre- 
lated samples. I am also impressed by their 
recognition and demonstration of the importance 
of nutritional, racial, and socioeconomic factors 
in physiologic adaptations to the demands of 
gestation. 

Dr. Ernest W. Pace, San Francisco, Cali- 
fornia. Dr. Bryant closed his discussion by say- 
ing that he hoped someone would explain to him 
why there appears to be total confusion. Per- 
haps by asking a few rhetorical questions and 
attempting to answer them, Dr. Russell’s data 
will seem more meaningful. 

When thyroxine does become bound to this 
thyroid-binding protein, is it metabolically ac- 
tive? Apparently not, because the oxygen con- 
sumption of the mother is no greater than and 
in many cases is less than the calculated increase 
that is due simply to the presence of the baby 
and the placenta. 

How quickly would this binding occur? In- 
stantaneously, in all likelihood. Therefore, thy- 
roxine would become bound to this particular 
protein before it had a chance to leave the thy- 
roid vein and go through the long circuit de- 
scribed by Dr. Bryant. 

Under these circumstances would this not, 
therefore, tend to cause hypothyroidism or a 
hypothyroid state in all normal pregnancies? I 


‘think the answer to this is “yes,” were it not 


for the fact that the thyroid compensates by be- 
coming somewhat hyperactive, as demonstrated 
histologically. 

Where does this special thyroid-binding globu- 
lin come from? Probably from the liver, the same 
source of most other globulins. Why is it elevated 
in pregnancy? Presumably because of the high 
estrogen concentration, because it has been shown 
that the administration of estrogen to men will 
cause the same rise in this thyroid-binding pro- 
tein and hence in the PBI. Hence, it becomes 
clear, I think, why reduced PBI levels are found 
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in association with abortion or with choriocar- 
cinoma, because these complications are associ- 
ated with falling or with low estrogen secretion, 
a sign of syncytial sickness. Thus, the stimulus 
for the synthesis of thyroid-binding globulin 
which causes the elevated PBI is removed. 

These explanations may be oversimplified, but 
they appear to be in accord with current con- 
cepts. The studies of Dr. Russell, therefore, are 
of significance because they help to unravel this 
somewhat tangled web of paradoxes which are 
more apparent than they are real. 


Dr. Russet (Closing). Dr. Bryant alluded 
to the fact that there was no mention in the 
paper regarding the nature of labor and delivery 
and the possible effects. Contrary to popularly 
held beliefs, all babies in Los Angeles are not 
delivered by cesarean section, and the group in 
this study were all uncomplicated vaginal de- 
liveries. There can be no question, however, that 
there is an interrelationship between adrenocor- 
tical metabolism, stress, and thyroxine metabo- 
lism, as Dr. Bryant suggested; this has been dem- 
onstrated in surgical procedures and other stress- 
ful situations. However, our attempt here was to 
establish, if possible, some sort of base line for 
reference in regard to normal physiology, so that 
we can relate pathological changes as we come 
to them. Dr. Bryant also referred to the possi- 
bility of studies of venous versus arterial levels. 
Actually, this is compounded, obviously, by the 
admixture of arterial and venous blood in cord 
specimens. We have work in progress now in 
which we are taking a segment of cord and 
separately draining the umbilical arteries and 
veins and analyzing this material for a difference. 

Dr. Mack asked a question concerning rela- 
tionship of hydatid and choriocarcinoma levels 
in this work, and we have had no experience 
with this. Dr. Dowling and his associates who 
reported these changes feel that this may be a 
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clue and we hope to follow up this lead. Dr, 
Dowling is now at our sister institution, UCLA, 
in Los Angeles, and we hope to correlate with 
his further studies along these lines. 

Dr. Page referred to an important concept, the 
possibility of relative hypothyroidism, as it has 
been demonstrated by these studies and others 
that actually the total free thyroxine circulating 
(on the basis of this type of binding) is below 
normal levels in the pregnant state as compared 
to the nonpregnant. 

Finally, there is the big question of the estro- 
gen effects which seem to be the basic relation- 
ship in increasing thyroxine binding, cortico- 
steroid binding and others. Dr. Holly feels that 
this also plays a role in iron-binding capacity. 
We admit to some confusion in so far as estrogen 
is concerned. There are many points that indi- 
cate that possibly estrogen does not play a pri- 
mary role. First, let us say that it takes a con- 
siderable amount of estrogen to produce these 
effects and the curve of PBI and thyroxine-bind- 
ing capacity elevates much sooner than the curve 
of estrogen secretion in normal pregnancy. Fur- 
thermore, it is difficult to demonstrate changes 
in PBI and in TBC from preovulatory to post- 
ovulatory phases of the normal menstrual cycle 
except in some animals, and, also, the sex dif- 
ferences between male and female PBI and TBC 
are not marked, although there is a slight dif- 
ference—a slightly lower level in the male than 
in the female. 

There ave also the levels in pregnancy that we 
mentioned. A series of patients with severe 
liver disease were also studied, all of whom had 
vascular spiders with presumably relatively 
higher estrogen levels; these do not approach, in 
their TBC, the level found in pregnancy. This, 
of course, is quite indirect evidence but has some 
bearing on the fact that possibly rather large 
doses of estrogen or possibly different metabolites 
of estrogen are required for thyroid effects. 
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Diagnostic dilatation and curettage 


as an outpatient procedure 


WILLIAM F.MENGERT,M.D. 


WILLIAM G. SLATE, M.B., Cu.B. 


Chicago, Illinois 


DiaAGNOSTIc dilatation and curettage 
for detection of cancer of the corporeal en- 
dometrium represents the most expensive test 
in the entire field of medicine. The total cost 
to the private patient will vary geograph- 
ically from $100 to $250 including hospital- 
ization, operating room fee, anesthetist, sur- 
geon, pathologist, and laboratory fees. A spot 
check among colleagues indicates that the 
most expensive diagnostic x-ray procedure 
costs less than $75. The most expensive en- 
docrine assay can be had for $50 and the 
cost of the most expensive test in clinical 
chemistry does not exceed $25. The matter 
would be of littlke moment if diagnostic dila- 
tation and curettage were rarely performed. 
On the contrary, the operation is frequently 
necessary in an appreciable number of 
women in the cancer age. Moreover, there 
are undoubtedly many occasions when it is 
desirable but is omitted because of financial 
reasons. In other words, the cost of diagnostic 
curettage represents an important medical 
economic problem. 

Removal of endometrium from all parts 
of the uterine cavity is necessary for accurate 
diagnosis of cancer of the corporeal endome- 
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trium. On the other hand, it must be ad- 
mitted that samples of the endometrium can 
be secured as an office procedure by use of 
the suction curette. Hofmeister, Savage, and 
Wolfe’ performed suction curettage on 4,560 
women as an office routine and believed they 
secured an adequate endometrial sampling. 
It should be emphasized that in their series 
suction curettage was performed routinely 
and not for diagnostic necessity. Suction cur- 
ettage is an adequate diagnostic measure if 
cancer is found. Is it adequate if the sample 
removed is benign? Might not a small malig- 
nant growth in an area apart from the sample 
be missed? Since the operation is often done 
to allay fear, we believe it is wise to extend 
the diagnostic effort maximally and attempt 
to remove as much of the endometrium 
above the basal layer as possible. This gen- 
erally requires cervical dilatation, which in 
turn requires an anesthetic, either general or 
local. 

By custom and tradition, diagnostic curet- 
tage is usually performed in the operating 
room under general anesthesia. Kelly,? in 
1925, advocated office curettage but gave no 
statistics. On the other hand, he stated two 
principles so clearly that we quote an entire 
paragraph: “I propose to simplify this time- 
honored procedure in several ways, fortified 
by my personal experiences for some years 
past. In doing this I suggest a technic for 
the specialist, which I condemn for the gen- 
eral practitioner lacking special skill and ex- 
perience. Let it therefore be made plain that 
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I speak only to gynecologists and of curet- 
tage for diagnostic purposes.” 

In 1926 Mikulicz-Radecki*® performed am- 
bulatory curettage for climacteric bleeding on 
177 women, using morphine and scopolamine 
with intracervical injection of procaine-epi- 
nephrine solution. In this country, although 
many have advocated endometrial sampling 
with one or another form of suction curette, 
there seems to have been no attempt since 
Kelly to perform the classic operation of cur- 
ettage in the office until 1938, when Israel 
and Mazer‘ reported a series involving 305 
women. They felt that office curettage was a 
safe and useful procedure. In 1957 Ver- 
meeren, Chamberlain, and Te Linde® pre- 
sented a series of 10,000 minor gynecologic 
operations on an outpatient basis. However, 
these women were operated on under gen- 
eral anesthesia in the main operating room. 
The principal change from standard proce- 
dure seems to be that patients did not remain 
overnight in the hospital. On the contrary, 
we have not only avoided general anesthesia, 
but also have greatly altered and simplified 
the technique. 


Fig. 1. Instrument tray as arranged preliminary to operation. 
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Patients 


Four hundred and three women were the 
subjects of this study. They represented in all 
aspects an average cross section of a Clinic 
population in age, parity, and health. The 
conditions which motivated diagnostic curet- 
tage are shown in Table I. 


Technique 

Ten gynecologists performed these opera- 
tions. The majority were done by second and 
third year residents and the remainder by 
senior, salaried staff members. 

After the first few dozen cases, there was 
no preliminary preparation of the patient. 
The pubic hair was neither removed nor 
shortened. Sterile drapes were eliminated. 
Mostly, the operations were done in the 
morning and the only instructions given the 
patient were when and where to report. Each 
patient received a thorough bimanual exam- 
ination prior to operation. 

Exposure of the cervix and vaginal for- 
nices was the biggest single problem. Every 
known type of vaginal speculum was in- 
vestigated and many employed through the 
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Fig. 2. Roentgenograms of a patient with the base of the right broad ligament in- 
jected with aqueous roentgenopaque solution. The amount of dye injected is approxi- 
mately equivalent to the average amount of anesthetic employed in each patient. 


courtesy of the local branch of a surgical in- 
strument company. We settled upon a self- 
retaining speculum with a posterior blade 
and two wirelike lateral retractors. Fig. 1 
shows the tray of instruments as arranged 
preliminary to operation. The operator 
neither scrubbed nor wore rubber gloves. On 
the other hand, he was meticulously careful 
never to touch anything but the handles of 
the instruments. The cervix and upper va- 
gina were wiped clean and dry and swabbed 
with a 1:1,000 aqueous solution of refined 
benzalkonium chloride. 


Anesthetic 


The first 20 patients were given morphine 
sulfate intravenously before operation. We 


Table I. Preoperative diagnoses 


Diagnosis No. of patients 
Menometrorrhagia 120 
Metrorrhagia alone 95 
Menorrhagia alone 79 
Postmenopausal bleeding 67* 
Contact bleeding 6 
Miscellaneous 36 
Total 403 


*Seven of 10 patients with unsuspected malignant growths, 
and one with tuberculous endometritis were in this group. 


discovered this was unnecessary and aban- 
doned all premedication for the remainder 
of the series, except for one patient who took 
her own tranquilizer at home. The anesthetic 
agent, in the overwhelming majority of pa- 
tients, was 1 per cent aqueous procaine solu- 
tion. Neither hyaluronidase nor epinephrine 
was used. The largest doses of anesthetic 
were given to the first few patients. After 
gaining confidence, we seldom utilized a to- 
tal dosage of more than 30 to 35 c.c. Three 
hundred and twenty-nine women underwent 
curettage with total anesthetic dosages rang- 
ing between 20 and 40 c.c., or 10 to 20 c.c. 
on each side. 

Fig. 2 shows a patient with the bases of 
the broad ligaments injected with an aver- 
age quantity of an aqueous roentgenopaque 
medium. The anesthetic was placed mainly 
in the bases of the broad ligaments bilaterally 
and close to the uterus. At first we attempted 
to reach upward in the broad ligament above 
the level of the internal os but soon found 
this was unnecessary. It is important to avoid 
intravenous injection. Moreover, we learned 
an important lesson our dental colleagues 
know—there should be a waiting period of 
at least 5 and preferably 10 minutes between 
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Table II. Local anesthesia* 


No. of 
patients % 
Toleration of procedure 
Excellent 154 38.2 
Good 149 36.7 
Fair 64 15.9 
Poor 36 8.9 
Pain 
None 51 12.6 
Little 199 49.4 
Mild 124 30.7 
Much 29 fo’ 


*Twelve patients had no anesthetic; 29 received a sur- 
face spray, and 377 received 1 per cent procaine. 


injection and operation. Surface spray of the 
vaginal epithelium and vaginal portion of 
the cervix with local anesthetic was ineffec- 
tual when tried in a small number of women. 
The pain reported by the patient and the 
appraisal of toleration of the procedure, as 


reported by the operator, are shown in Table 
II. 


Rejections and failures 


A number of women including those with 
obvious pregnancies, threatened abortions, 
and acute or subacute pelvic inflammatory 
disease were rejected. In addition, we were 
unable, as an office procedure, to curette 
6 women for various reasons, including ina- 
bility to find the cervical os, atrophic vagi- 
nitis, infantile uterus, refusal to permit vag- 
inal examination, and acute hypotensive re- 
action to procaine, the only case encountered. 
After injection, the blood pressure dropped 
to 60/45 but was restored to normal with ap- 
propriate pressor drugs and became stabilized 
without drugs in the normal range after 
about 45 minutes. 

Several basic contraindications to office 
curettage were anticipated or became evi- 
dent during the study. They included: intact 
hymen, a language barrier preventing com- 
munication, inebriation, and inability to posi- 
tion the patient because of marked obesity, 
arthritis, or the like. 

Upon conclusion of the operation, the 
great majority of these women agreed that 


the curettage just completed was considerably ‘ 
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less distasteful and painful than extraction 
of a tooth. Many women took the operation 
in their stride. Eleven patients, who for vari- 
ous reasons received no anesthetic, tolerated 
the procedure well. A few women were s0 
disturbed that they vowed they would never 
consent to a repeat performance under any 
circumstances. 

All patients were asked to return in two 
weeks. Since advice and a final diagnosis 
were given at this time, 401 of the 403 
women were persuaded to return. ‘T'wo could 
not be located despite the best efforts of our 
organization. 


Complications 

Three hundred and sixty-eight, or 91 per 
cent of the patients had no trouble at all. 
Two remained untraced and 33 had various 
complications (Table III). We are inclined 
to believe that the complications resulting 
from operation on these 33 patients were 
neither more nor less than average antici- 
pation of a similar number of curettages per- 
formed in the operating room. There were 
two uterine perforations and one cervical 
laceration, none of which required anything 
beyond observation. A few days of minor 
bleeding, reported at the two weeks check- 


Table III. Complications* 


| | Two 
| | weeks 
| Imme- | check- | Hospital 
| diate | upt  |admission 
Dizziness 31 3 0 
Bleeding 0 12 0 
Flare-up, unrecog- 
nized pelvic in- 
flammatory disease 0 7 5t 
Low abdominal pain 0 7 0 
Fever, recognized by 
patient 0 4 0 
Low back pain 0 4 0 
Uterine perforation 2 0 2t 
Cervical laceration 1 0 0 
Thrombophlebitis 0 1 if 
Miscellaneous 0 8 0 


*Three hundred and sixty-eight patients had no com 
plications. 

+Four hundred and one of the 403 patients returned for 
two weeks checkup. 


{Discharged after medical management. No operation 


necessary. 


— 


Na 

Num 

Ta 

Pre 

Pre 

Hy 

At 

Ca 

En 

En 

In 

Tu 

In 

T 

ul 

C 

A 

Ei 

tu 

l 

f 

C 


er 


Volume 79 
Number 4 


Table IV. Histologic diagnoses 


Diagnosis No. of patients 
Progestational 165 
Proliferative 109 
Hyperplasia 37 
Atrophic or inactive 35 
Carcinoma 10 
Endometrial polyp 10 
Endocervical polyp 7 
Incomplete abortion (unrecognized) 7 
Tuberculosis 1 
Insufficient tissue 44 


Table V. Carcinoma (previously 
unidentified ) * 


Corporeal adenocarcinoma 
Adenoacanthoma 
Endocervical (portio normal) 


wh wo 


*Seven patients with malignant growths and one with 
tuberculous endometritis were found among the 67 women 
with postmenopausal bleeding. 


up and subsiding spontaneously, was the most 
frequent complication. Because we were 
dealing largely with an _ underprivileged 
group, exacerbation of latent inflammatory 
disease was seen more frequently than might 
be anticipated in a similar series of private 
patients. 

Thirty-four of the 403 women were subse- 
quently admitted to the hospital for gyne- 
cologic conditions totally unassociated with 
the operation of curettage. No complication 
resulting from the 403 curettages generated 
additional surgical attack. Finally, with the 
exception of the patient suffering reaction to 
procaine, no acute emergency developed. 

The histologic diagnoses are included for 
the sake of completeness and as evidence that 
removal of endometrium can be satisfactorily 
achieved in the clinic (Table IV). It is of 


interest, and in accord with general knowl- 
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edge, that most of the major pathologic find- 
ings were in the group of 67 women who 
bled postmenopausally. Thus, 7 of the 10 
patients with malignant growths and one 
with tuberculous endometritis were found in 
this group (Table V). 


Comment 


Whether or not diagnostic office curettage 
will become popular among gynecologists is 
unpredictable. On the credit side there is 
much to favor adoption of the procedure. 
Obviously, the cost would be reduced many- 
fold. Many desirable diagnostic curettages, 
unperformed because of cost and loss of pa- 
tient time, would be done. Although the pro- 
fessional fee for an office procedure would be 
less than if the operation were performed on 
an inpatient basis, conservation of the gyne- 
cologist’s time would compensate his earning 
power. Much time is now lost while the gyne- 
cologist waits in operating room suites for 
curettage “to follow” the conclusion of oper- 
ative procedures on other patients. 


Conclusions 

Diagnostic curettage performed in the of- 
fice by trained gynecologists is a simple and 
relatively inexpensive procedure. The in- 
formation for which the operation is per- 
formed is as readily and as safely obtained 
in the office by the techniques outlined as in 
the operating room. It is an important cancer 
detection measure because reduction of the 
expense, time lost, and virtual elimination 
of the formidable aspects of an operating 
room procedure will increase the incidence of 
performance in situations of diagnostic de- 
sirability. Complications arising from the pro- 
cedure are neither more nor less than those 
to be expected from curettages performed in 
the operating room. 
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Discussion 


Dr. Joun C. Weep, New Orleans, Louisiana. 
This careful study presented by Dr. Mengert is 
concerned primarily with the economy of a com- 
monly performed diagnostic procedure. Rising 
costs in every field are focusing attention on pos- 
sible economic measures. With progress in medi- 
cine and surgery, the hospital has supplanted the 
home and the office as the scene of operation, 
obstetrical delivery, and diagnostic survey of non- 
surgical illness. During the past few decades more 
patients have been hospitalized than ever before; 
more babies have been delivered in hospitals than 
ever before, and often hospital beds in a com- 
munity are at a premium because of admissions 
for “medical checks.” Costs for hospitalization 
have risen to such an extent that insurance cover- 
age is widespread. Will the cost of hospitaliza- 
tion force our profession to return to home de- 
liveries, office deliveries, or office surgery? Cer- 
tainly patients with hospitalization insurance are 
not likely to be interested. 

Apparently, economic pressure and unavaila- 
bility of hospital beds are not limited to our coun- 
try. A similar program of curettage of ambulant 
patients has been reported from Copenhagen. In 
two reports in 1954, Fabricus-Moller and asso- 
ciates and Monk-Andersen recorded 748 instances 
where curettage was performed for indications 
similar to those which motivated Dr. Mengert. 
Complications were reported in less than 10 per 
cent, all of which were exacerbations of pelvic 
inflammation. It is interesting to note that two 
thirds of the complications occurred in patients 
40 years of age or younger. The older patients 
tolerated the procedure better. In contrast to Dr. 
Mengert’s series, the Danish surgeons abandoned 
local infiltration in favor of short-acting general 
anesthesia. They concluded that office curettage 
is safe, is subject to no more complications than 
the hospital procedure, and is well received by 
the patient. 

We have had no experience with office curet- 
tage or with curettage under local anesthesia. In 
a few instances, retained placental fragments 
have been removed in patients whose cervices 
were already dilated. Cervical polyps are gener- 
ally removed in our office, with curettement of 
the base. We have had no ill effects from such 
procedures. It is debatable whether our clientele 
would permit us to perform office curettement 
if we could offer no better than 75 per cent good 
or better relief of pain. In Dr. Mengert’s histo- 


April, 1960 
Am. J. Obst. & Gynec, 


logic diagnoses, 44, a little better than 10 per 
cent, were listed as “insufficient tissue.” One won- 
ders if the surgeon was convinced of the ade- 
quacy of the procedure in these women, or per- 
haps if these patients fell into the group with 
“poor toleration” of the procedure. I note that 
repetition of the procedure was not necessary and 
was not performed in any of the present series, 
I would like to ask Dr. Mengert if curettage was 
performed on any of the 34 patients subsequently 
hospitalized, and, if so, whether there was any 
discrepancy in diagnosis. 

Dr. Mengert and his group are to be congrat- 
ulated upon reopening a neglected phase in our 
medical practice, a means of reducing costs with- 
out reducing our efficiency in diagnosis. In the 
face of ever increasing demands by the patient 
population for hospitalization, they have reaf- 
firmed the fact that curettement can be per- 
formed on ambulant patients with good accept- 
ance. How general will be the acceptance of this 
proposition will be determined by wider trial. 

Dr. S. Leon Israet, Philadelphia, Pennsyl- 
vania. The similarity of the studied casualness of 
the office curettage advocated a generation ago 
and that described this morning is arresting. It 
was emphasized then, as it is now, that the use of 
a fenestrated curette as an office instrument de- 
mands the application of aseptic principles and 
a measure of both art and skill. There are, how- 
ever, two major technical advances developed by 
Mengert and Slate—the use of a larger curette 
and of local infiltrative anesthesia. 

Our early experience taught us that when this 
procedure is gently performed with the No. 1 
curette, especially when it is preceded by a sooth- 
ing word of warning, the patient experiences no 
pain up to the point of actual curettage. The 
passage of the No. 1 curette through the cervical 
canal of a multiparous woman presents no dif- 
ficulty. But in some nulliparous subjects, the cerv- 
ical canal requires preliminary dilatation. In such 
instances, the smaller (from No. 3 to No. 6) 
Hegar dilators, moistened by a sterile water-sol- 
uble lubricant, may be passed beyond the in- 
ternal os. Following this, the No. 1 curette re?d- 
ily enters the uterine cavity. I am, however, per- 
suaded that the use of a larger curette, made 
possible perhaps by the cervical relaxation that 
follows the paracervical injection of procaine 
solution, is an improvement. 

Obviously, in selecting patients for office cur- 
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ettage, certain rules of exclusion must be ob- 
served. As listed by Mengert and Slate, these 
basic contraindications include one of particular 
interest—‘‘a language barrier preventing commu- 
nication.” This emphasizes the absolute necessity 
of obtaining the patient’s cooperation in any such 
diagnostic effort. 

Dr. Locke L. MacKenzie, New York, New 
York. Dr. Mengert’s paper has been for me both 
interesting to read and somewhat difficult to dis- 
cuss. After all, he and his group have performed 
more than 400 of these operations as outpatient 
procedures, and I have done none. Therefore, my 
discussion must of necessity be both philosophical 
and brief. 

Perfected by Recamier only a little more than 
100 years ago the dilatation and curettage has 
become probably the most common of all gyne- 
cologic operations. In my last 1,500 operative pro- 
cedures on private patients, 473 were curettages 
—about 32 per cent. The financial burden to the 
patient is high but may vary with locality. In the 
Northeast, most women have some sort of hos- 
pitalization insurance which covers most of the 
cost. 

Strangely, the curettage was violently opposed 
by most of the profession at first. Our own 
Marion Sims threw “the cataclysmic force of his 
great personality” behind the curette while 
speaking in England in 1865 and helped to make 
the operation more popular. At first, T. Gaillard 
Thomas was arrayed with Scanzoni and others 
who called the curette “a detestable instrument.” 
As late as 1871, Emil Noeggerath reported 20 
cases of curettage before the New York Obstet- 
rical Society, all performed in his office. Peaslee 
and Chamberlain rose to vent their outraged 
feelings against such a radical physician as Noeg- 
gerath. Seven years later, in 1878, Munde re- 
ported 25 office curettages, each followed by the 
intrauterine injection of carbolized ice water or 
Churchill’s iodine. 

Dr. Mengert has shown conclusively that this 
operation can be performed with safety in the 
office. About three quarters of his patients tol- 
erated the procedure well, and about two thirds 
complained of little pain. As I see it, it is the 
inevitable complications which may give one 
some pause in performing curettage in the office. 
I find to my dismay that I have perforated the 
uterus in 1.2 per cent of my diagnostic curettages. 
In only one was laparotomy necessary, but in this 
one case the uterine vein was lacerated. When 
this complication does ensue, my feelings of in- 
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eptness and frustration are somewhat ameliorated 
by the fact that the patient is peacefully sleep- 
ing in a sterile operating room. Although not a 
frequent complication, very severe pelvic inflam- 
matory flare-ups may follow dilatation and curet- 
tage. I wonder if some patients would tend to 
blame the doctor more for such a complication 
if it followed an operation performed in his of- 
fice. In our part of the country suits for malprac- 
tice are becoming more and more common, and 
they represent a very serious threat. 

Throughout the United States the cost of hos- 
pital care has increased greatly in the last dec- 
ade. Dr. Mengert has done something about this 
in removing from the hospital a large segment 
of gynecological operative work. For this, great 
credit should be given him. My discussion has 
been involved with some of the theoretical dis- 
advantages; however, he has not seen them. He 
has mentioned certain definite contraindications 
which have developed as the study has pro- 
gressed. When monetary considerations make hos- 
pitalization difficult, one can feel secure in per- 
forming this operation in the office. As Dr. Men- 
gert says, it cannot be predicted as to whether 
or not the procedure will become popular. For 
the present it is enough to know that it is both 
possible and safe. 

Dr. Rupert H. Frimay, Pittsburgh, Pennsyl- 
vania. I feel that a paper such as Dr. Mengert’s 
is important because of obtaining acceptance of 
outpatient surgical procedures by the hospital ad- 
ministrator, the public, and the insurance com- 
panies. 

For many years, I have been practicing out- 
patient diagnostic curettage as a matter of neces- 
sity, to cull the chaff from the wheat, in order 
that the more important cases be admitted. We 
average one to two cases a week and have run 
the gamut of all types of anesthesia. In my 
hands local infiltration has not met with patient 
acceptance. No doubt, Dr. Mengert’s vocal as 
well as local anesthesia is superior to mine. 

Epidural anesthesia gave excellent results but 
is technically more difficult. Trilene seemed to 
cause too much nausea and vomiting. At the 
present time, we are using Pentothal and nitrous 
oxide with Nisentil (alphaprodine). 

The patient comes to the outpatient observa- 
tion ward without breakfast. She is undressed and 
is then taken to the operating room and anes- 
thetized, then prepared with Zephiran chloride. 
The vulva is not shaved. After the operative pro- 
cedure, the narcotic antagonist levallorphan is 
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given intravenously and the patient sent to the 
recovery room from one to three hours. She is 
then sent home. 

Outpatient surgical procedures have become 
more frequent over the years, and the point has 
been reached in my practice where patients re- 
quest that minor operations be performed that 
way. 

I think it important that Drs. Mengert and 
Slate have brought this to our attention. 

Tuappeus L. Monrtcomery, Philadelphia, 
Pennsylvania. Dr. Mengert has pointed out quite 
clearly the economic advantage that accrues to 
the patient when a diagnostic curettage is per- 
formed in the office rather than in the hospital 
operating room. Viewed from the standpoint of 
economics alone, I am not sure that the hospital 
administration would agree that economic ad- 
vantage might accrue to them from this proce- 
dure, for it is these short one or two day ad- 
missions to the hospital which secure for the in- 
stitution the highest Blue Cross compensation. 
However, that point is not a matter of concern 
to us when we consider what is best for the pa- 
tient, herself. 

In the instance of adenocarcinoma of the endo- 
metrium or carcinoma of the endocervix and 
cervix, there is considerable advantage in having 
a well-established diagnosis before the patient is 
sent to the hospital, for under these circumstances 
one can arrange for the definitive curettage and 
insertion of radium at the same sitting. In the 
absence of such a confirmed diagnosis, the de- 
partment of radiology is reluctant to prepare and 
supply radium for these procedures. At least that 
is the situation in our own institution and there 
seems some justification for the point of view. 

We have, therefore, in our own office fre- 
quently explored the interior of the uterus with 
a suction curette when the patency of the ex- 
ternal os permits and when the diagnosis of ade- 
nocarcinoma may be in question. If the report 
is positive the situation is unequivocal. If the re- 
port is negative, we still feel that it is essential 
to submit the patient to a more extensive curet- 
tage within the hospital operating room and the 
patient is admitted for this purpose. 

In the instance of many other circumstances 
in’ which a curettage might be performed, a word 
of caution must be stated. Not always can this 
procedure be readily done in the office, and there 
are certain dangers, such as unusual and unex- 
pected shock with the introduction of a sound 
or curette, perforation of the uterus, and, possi- 
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bly, excessive hemorrhage. Perhaps if this proce- 
dure is done in the outpatient department of an 
institution with facilities for admission imme- 
diately at hand, the dangers would be lessened. 
However, to perform the procedure at one’s pri- 
vate office, sometimes at a distance from the hos- 
pital, may be courting trouble. So I think a word 
of caution should be stated at this point regard- 
ing the general acceptance of this policy of office 
curettage. 

Dr. R. A. Krmsroucu, Philadelphia, Pennsyl- 
vania. I have a question to raise. Obviously, diag- 
nostic curettage is most often performed on the 
abnormally bleeding patient. I doubt very much 
whether an adequate biopsy of the cervix can be 
performed under these circumstances. It would 
seem to me that the diagnostic procedure is only 
half done without the biopsy of the cervix. 

Dr. Frank Smiru, New York, New York. In 
New York, while in one of our hospitals we do 
outpatient curettage, I am somewhat in agree- 
ment with my Philadelphia colleague and think 
that, if curettage is going to be performed, as it 
is, on people of questionable cancer age and 
syndrome, it should be done in a hospital under 
conditions where one can proceed with treatment 
if necessary. Curettage should not be performed 
in an outpatient department because the hospital 
has 110 per cent occupancy, to please the direc- 
tors or for other economic factors, lest the pa- 
tients are sent home and then, perhaps a week 
later, space must be found for them to be in the 
hospital. I think that curettage is a serious enough 
procedure if it’s done accurately and done thor- 
oughly so that the patient should be in the hos- 
pital where one can proceed with definitive treat- 
ment at once without the delay. Of course, I 
suppose Dr. Mengert in Chicago doesn’t have the 
trouble, but many of us in New York hesitate 
very much to have a patient be able to say they 
underwent curettage in our office. There is an 
implication that goes with it that sometimes 
builds up a man’s practice very rapidly but some 
of the sources that come to him are not always 
desirable. I think patients should be taken into 
the hospital and admitted ready for definitive 
treatment if they’re going to undergo curettage. 

Dr. Stuon Warp, New Orleans, Louisiana. I 
would like to pose one additional question to Dr. 
Mengert. Many of our curettage procedures are 
performed for a dual purpose: diagnostic and 
therapeutic. This is especially true in patients 
with dysfunctional bleeding.. The majority of Dr. 
Mengert’s patients had menorrhagia, metror- 
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thagia, or both. I would like to ask him if the 
office curettage adequately cures these patients 
with functional bleeding besides accomplishing 
the diagnosis of cancer. 


Dr. MencertT (Closing). I wish to thank all 
of the gentlemen who so kindly discussed this 
paper. It was intended to stimulate discussion, 
and apparently did so. I wish to thank Dr. Weed 
for calling attention to the Danish series. Also, 
he mentioned the question of “insufficient tis- 
sue” in the table of histologic diagnoses. Let me 
hasten to say this is not because of the method. 
I want to stress that thorough curettage, system- 
atically curetting the cavity counterclockwise, was 
done. 

Dr. Friday raised a question about treating all 
patients as outpatients or treating them all in the 
operating room. I don’t believe it is necessary to 
push the matter this far. Sometimes we have sent 
patients to the operating room because we 
thought they were not suitable for outpatient 
curettage; this includes those in whom we 
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thought there was contraindication to the out- 
patient procedure. We do the majority of our 
curettages in the outpatient clinic but don’t hesi- 
tate to use the operating room whenever neces- 
sary or desirable. 

In partial answer to Dr. Montgomery, our pur- 
pose was simplification of a cumbersome proce- 
dure. The title of the paper is “Diagnostic Dila- 
tation and Curettage as an Outpatient Proce- 
dure”; not as an office procedure. Answering Dr. 
Kimbrough, in all of our patients a Papanicolaou 
smear was taken and reported before curettage 
was performed. Also, we did outpatient curettage 
only when the cervix looked normal. If it ap- 
peared abnormal, a biopsy was done prior to or 
with the curettage. At no time did we attempt 
to utilize the curettage for treatment of func- 
tional bleeding or incomplete abortion. 

In closing, I believe we can remove the en- 
dometrium, by means of the techniques outlined, 
as completely in the outpatient clinic under local 
anesthesia as it is possible to do so in the operat- 
ing room under general anesthesia. 
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Evaluation of electrovaginal potential recordings 


as a therapeutic guide in gynecological problems 


LANGDON PARSONS, M.D. 


JOANNE O. WHITTAKER, B.S. 


HENRY M. LEMON, M.D. 


Boston, Massachusetts 


T HE existence of electropotential differ- 
ences between the vaginal epithelium and a 
reference point on the abdominal wall has 
been known for many years. Both unicellu- 
lar and multicellular organisms have the 
property of generating minute electropo- 
tentials on their surfaces which seem to 
reflect their metabolic activity. It should 
be possible to measure and record changes 
in potential which are associated with physi- 
ological activity of the ovary, and particu- 
larly ovulation, in view of the widespread 
alterations induced in genital epithelium by 
action of the hormones. 

The exact physiological mechanism is not 
known, but other investigators have postu- 
lated that the primary electromotive force 
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responsible for the relative electronegativity 
of the surface charges across a semipermea- 
ble membrane is the active transport of 
sodium. 

The literature to date’-> suggests that the 
potential develops whenever “active” ion 
transfers take place across a physiological 
membrane. Any drug or hormone which in- 
fluences this active ion transport may, there- 
fore, alter potential difference across it. 
Further studies are necessary on the human 
vagina to determine whether alterations 
occur in electrolyte absorption under hor- 
monal influence which lead to the changes 
we observe in the vaginal potentials. 

Many attempts have been made to corre- 
late the vaginal potentials with menstrual 
phenomena and ovulation. In most in- 
stances the correlation was incomplete be- 
cause the voltage recordings were unstable 
and were not reproducible. We believe this 
is in part due to the use of silver chloride 
electrode plates rather than a fluid medium 
and in part to the sensitivity of the record- 
ing instruments. 

We also believe that the disadvantage 
inherent in previous studies has been over- 
come by employing a highly sensitive vacu- 
um tube recording millipotentiometer of 5 
mega ohms resistance which measures the 
changes in potential difference between a 
saline-filled glass electrode in contact with 
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vaginal epithelium, and a similar reference 
electrode on the anterior abdominal wall. 
The potential changes are transferred via 

the potential liquid electrode to calomel half 

cells to reach the recording instrument 

(Fig. 1). 

The sensitivity of the instrument and the 
stability of the recordings are such that, 
once the machine has been balanced, no 
further manipulations are necessary. In 
methods previously described, rapid manip- 
ulations of the potentiometer were necessary 
to anticipate deflection of the galvanometer. 
With the instrument balanced properly® it 
is possible to record for as long a period of 
time as desired. The usual interval covers 
a 15 to 20 minute span with the patient 
lying quietly in bed. 

Correlation of the electrovaginal poten- 
tials with other methods of measuring the 
effect of estrogen activity on the vaginal 
epithelium. There are two methods in 
common usage which measure the effect of 
estrin activity on the vaginal epithelium: 
(a) the vaginal smear and (b) the assay of 
24 hour urine specimens for total estrogen 
excretion. 

Vaginal smear. A double-blind study has 
been carried out in an attempt to correlate 
the electrovaginal potential recordings with 
the interpretation of 563 vaginal smears at 
various points in the menstrual cycle. 

The vaginal smear is an index of the 
response of the vaginal epithelium to hor- 
monal stimulation, but it is not as sensitive 
an indicator as the electropotential record- 
ings. The greatest point of divergence appears 
when estrogenic activity is most pronounced 
as shown by electrovaginogram readings of 
~40 to -20 mv. One would expect a marked 
increase in the cornified cells at this time, 
but this does not occur consistently. 

In the normal menstrual cycle moderate 
values are recorded in the vaginal smear up 
to the day on which we believe “ovulation” 
occurs as characterized by the electropoten- 
tial readings. Following ovulation, the vag- 
inal smear index should rise into the 
marked or strongly estrogenic category, sub- 


sequently regressing into the moderate 
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estrogen classification. In many instances 
the smears show cyclic variations, but some 
of the smear readings never reach the 
strongly estrogenic classification. The shift 
from moderate to marked estrogen effect is 
steady but so gradual that it is impractical 
to try to employ the vaginal smears as an 
index of ovulation. 

Total estrogen assays. Assays of 24 hour 
urine specimens for total estrogen excretion 
should provide a more accurate estimate of 
the degree of estrogenic activity than the 
vaginal smear. They measure, however, the 
total amount of estrin that is excreted, 
which is only a small percentage of total 
estrogenic hormone in circulation. The 
fraction which is biologically active in vivo 
is not well understood. If the electropoten- 
tial readings are more sensitive than the 
vaginal smears and correlate with the assay 
values for total estrogen excretion, the 
electrovaginogram can be a convenient and 
useful tool in gynecological investigation. 

Simultaneously, total urinary analyses, em- 
ploying a modification of the Brown method, 
have been carried out on 38 patients con- 
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Fig. 1. Schema of calomel electrode system. 
(Reservoirs contain 0.9% NaCl.) 
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Centimeters per 150 seconds 


Fig. 2. Typical curves recorded at labeled stages 
of a normal menstrual cycle. 


comitantly with electrovaginal potential de- 
terminations. Nearly all the electrovagino- 
grams were electropositive when the urinary 
excretion was below 10 gamma per 24 
hours. At the other end of the spectrum all 
patients had electronegative potentials when 
the estrogen excretions exceeded 21 gamma 
per 24 hours. In the intermediate group, 
where the estrogen excretion ranged between 
10 and 21 gamma per 24 hours, the electro- 
vaginal potentials were about equally dis- 
tributed in the positive and the negative 
range. 

When these two paired observations (total 
estrogen excretion assays and the electro- 
potential readings) are tested in the three 
groups by chi square, the results are found 
to be significant at the level of p = .05 

There appears to be a definite and im- 
portant degree of association between elec- 
tronegativity of the vaginal electrode and 
the rate of excretion of the three estrogens 
—estrone, estradiol 17B, and _ estriol—as 
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measured by a modification of the Brown 
method.*° 

General observations on the electropoten- 
tial recordings as applied to the vaginal 
epithelium. The following general observa- 
tions are made on the basis of over 4,000 
recordings of the abdominovaginal electro- 
potential differences in the menstrual cycle 
of more than 450 women. 

The ages of the patients varied from 18 
to 88 years. Physiologically the patients 
have been grouped either as premenopausal, 
menopausal, or postmenopausal. The initial 
voltage varies depending on the physiological 
grouping as well as the phase of the men- 
strual cycle. To determine the normal base 
line for each patient, readings are taken 
during the menses and for 7 days thereafter. 

The interpretation of the readings is 
based upon (1) the initial voltage, (2) the 
final level of voltage obtained, and (3) the 
length of time required to reach the final 
level. The slope of the curve determines 
the degree of cyclic activity. 

There is a marked difference in the re- 
cordings of electrovaginal potentials in 
normal premenopausal and postmenopausal 
women. Following menstruation, normal 
women show successive changes in the initial 
electropotential differences and the type of 
curve recorded. The voltages are maintained 
in the negative range. The readings are 
reproducible from patient to patient from 
the day on one cycle to the corresponding 
day of the next or later cycles, provided 
their basic pattern does not change. 

No such cyclic variation is found in the 
postmenopausal woman. Though the volt- 
ages may appear in the negative or positive 
categories (with a range of —30 to +20 mv.) 
depending on the amount of estrogen activ- 
ity present, the curve is flat. Oophorectomy 
or pelvic irradiation in the premenopausal 
woman aiters the potential to the positive 
side. The curve is flat and there is no evi- 
dence of cyclic activity (Fig. 2). 

Variations noted in the menstrual cycle. 
The character of the recorded curves as 
they appear in the different stages of the 
menstrual cycle are as follows: 
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Menstruation. No potential difference is 
noted shortly after menstruation as shown 
by the flat curve. Initial voltages are main- 
tained in negative ranges from —20 to -8 mv. 
with variations noted in the baseline level 
of each patient. 

Preovulatory. Reaching what we believe 
is the time of ovulation in the mid-portion 
of the cycle, the curve rises sharply from 
an initial -20 to +20 or 30 mv. in ten to 
fifteen minutes. There is a steep inclination 
to the curve which persists over a 24 to 
48 hour period in the majority of the pa- 
tients examined. 

Ovulation. In the middle portion of the 
cycle a marked change in the potential 
appears. The curve remains flat with initial 
potential in the positive range (+12 to +22 
mv.) which persists for one or two days. 
We believe that ovulation occurs at this 
time. This lack of functional activity cor- 
responds with the same quiescent phase that 
Markee" noted in the ocular implants of 
endometrium. 

Postovulatory. After one or two days, the 
flat curve, sustained as positive voltage, is 
followed by the same type of curve noted 
before the so-called ovulating point. The 
curve rises sharply in ten to fifteen minutes 
from an initial negative potential to positive 
readings of 25 or 30 mv. 

Premenstrual. The premenstrual curve is 
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relatively flat with readings of —4 to +10. As 
the period approaches, the slope of the 
curve tends to increase slightly. 

The numerical value of the days of the 
cycle may vary but the flat potential, after 
a preliminary rise, is constant in all normal 
premenopausal cycles. 

Clinical application of the method. 

Mammary cancer. It is by no means certain 
that the presence of estrogen in the post- 
menopausal woman with cancer of the 
breast indicates that the tumor is hormone 
dependent. There is considerable evidence, 
however, that various types of therapy de- 
signed to suppress estrogen activity (such 
as oophorectomy and _ other ablative 
measures) modify estrogenic excretion to 
an appreciable extent. This is not true of all 
patients, for some continue to excrete estro- 
gen after oophorectomy and fail to respond 
to adrenocorticoid suppression with such 
drugs as prednisone even after the ovaries 
are removed. Nevertheless, there appears to 
be a significant degree of association between 
a greater than 50 per cent reduction in 
estrogen excretion and disease remission 
following ablative therapy.’* 

To date, the only diagnostic measures 
available to detect continued estrogen secre- 
tion have been the vaginal smear and the 
assay of total estrogen excretion in the 
urine. Both methods have obvious disad- 


Fig. 3. Electrovaginogram tracings of ovulation—actual recordings. A, Ovulatory 
curve, fifth day of 25 day cycle. B, Postovulatory curve, 2 days later. 
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Fig. 4. Graph showing relative frequency of day 
of ovulation determined by electrovaginogram in 
160 patients (solid line) and the frequency of 
mean cycle length for the same patients (broken 
line). 


vantages. The electropotential vaginal re- 
cordings may provide another means of es- 
timating estrogenic activity. 

The following general observations are 
based on the use of the electrovaginogram 
(EVG) in a series of 62 patients with breast 
cancer and 20 noncancer patients.® 

The premenopausal patient with cancer 
who is still menstruating will have an aver- 
age initial potential of -13 mv. The post- 
menopausal patient with mammary cancer 
and intact ovaries, on the other hand, has 
an average initial potential of +11 mv., 
which is well within the normal range of 
observation. 

In the untreated postmenopausal woman 
an average potential change toward the 
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electronegative side of 27 mv. can be pro- 
duced when estrone sulfate, 5 to 20 mg. 
per week, is administered. Conversely, the 
patient who receives prednisone therapy 
after the ovaries have been removed shifts 
her potential an average of 17 mv. toward 
the positive side (the mean of 26 patients). 

Some interesting clinical observations ap- 
pear when the electrovaginogram is used 
as a means of checking the response to anti- 
estrogenic therapy: 

1. The mean potential of individual pa- 
tients whose objective response was favorable 
to estrin suppressive treatment, given in the 
form of prednisone, was +22 mv. as com- 
pared with an equally large group of ther- 
apeutic failures in whom the initial poten- 
tial averaged only —-1 mv. 

2. Nearly 90 per cent of all patients who 
improved under prednisone therapy had 
vaginal potentials of +25 mv. on one or 
more occasions. 

3. Eighty per cent of the failures re- 
mained persistently below +20 mv. regard- 
less of whether or not they were postmeno- 
pausal, had had their ovaries removed, or 
had received prednisone therapy. 

4. As long as the patient continued to 
have positive readings in the range of +25 
mv. the remission continued, but reactiva- 
tion of the disease was usually observed 
clinically when the potential shifted back 
toward the negative side. 

Sooner or later breast cancer apparently 
becomes independent of hormonal support 
so that the correlation of growth with estro- 
gen excretions may never be complete, es- 
pecially in well-advanced cases. Several pa- 
tients have shown clinical evidence of 
recurrence in spite of persistent highly 
positive potentials suggesting that the tumor 
may be wholly autonomous in its growth pat- 
tern. The electrovaginal potential recordings 
simply reflect the response to antiestrogenic 
therapy and cannot be relied upon to 
measure the patient’s response to the cancer. 

Polycystic ovaries and ovarian agenesis. 
The fact that cyclic variation in the electro- 
potential seen in normally menstruating 
women is absent in patients with polycystic 
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ovaries may be a helpful guide in selecting 
suitable candidates for wedge resection. 

A group of 27 women with polycystic 
ovaries has been studied. All were subse- 
quently operated upon and the pathological 
condition confirmed. These women tend to 
have electropotential readings in the nega- 
tive range which we believe represents 
estrogenic activity. There is, however, no 
cyclic fluctuation in the electropotential 
curves. 

Fourteen of these patients had had no 
spontaneous period for at least 2 years. The 
electrovaginograms were characteristically 
found in the range of —10 to —5 mv. with 
little or no fluctuation in the curve. For the 
most part this flat curve is sustained. Estro- 
gen is being produced in constant amounts, 
but low in quantity. 

The remaining 13 patients had had spon- 
taneous periods within the past year, but at 
6 to 9 month intervals. Endometrial 
biopsies had shown persistent proliferative 
endometrium during the months of amenor- 
rhea but often secretory endometrium 
following the infrequent period. The electro- 
vaginograms are not quite as constant as in 
the group with complete amenorrhea and 
are usually recorded in the negative range 
of —20 mv. unless the patient is ovulating. 
The readings are somewhat sporadic and 
may vary between —10 mv. and —20 mv. but 
without a cyclic pattern. It would appear 
that the estrogen production in these pa- 
tients is greater. 

The results of wedge resection. All but 2 
of the patients established a cyclic pattern 
after wedge resection. Five patients have 
been temporarily lost to follow-up. Three 
have become pregnant. No pregnancies have 
occurred in a group of 17 patients of which 
only 8 are married. 

The fact that the patients with polycystic 
ovaries have electropotentials which are con- 
stantly in the negative range has been help- 
ful in distinguishing the patient with ovarian 
aplasia from the girl with polycystic ovaries. 
There were four instances where the electro- 
vaginograms proved more accurate than the 
clinical and laboratory evaluation. Those 
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who had electropotential readings of +25 
mv. and no evidence of estrin activity were 
believed clinically to have the Stein-Leven- 
thal syndrome. On abdominal exploration 
they proved to have ovarian agenesis. Con- 
versely the two patients with electropotential 
readings of —8 and -10 mv. failed to have 
the clinical diagnosis of ovarian agenesis 
confirmed at operation. The final patho- 
logical report showed polycystic -ovaries. 
Role of the electrovaginogram in dating 
ovulation. A re-examination of the curves 
obtained from the electropotential readings, 
taken at different days in the menstrual 
cycle, reveals a flat curve in the positive 
range which appears at about the mid- 
portion of the cycle with the actual timing 
of its appearance dependent on the length 
of the cycle. This period of functional ac- 
tivity which persists for 24 hours we be- 
lieve is similar to that seen in the intra- 
ocular transplants in Markee’s experiments. 
Gott and Burr® feel that the preovulatory 
rise in the potential, noted in their studies 
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Fig. 5. Day of ovulation by electrovaginogram in 
160 patients in relation to length of cycle. 
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Table I. Pregnanediol and pregnanetriol ex- 
cretion per 24 hours from Day 10 to Day 
16 of a 32 day cycle 


| Day of cycle 
| 10 | 11 | 12 | 13 | 14 | 15 | 16 


Pregnanediol 
(mg. per 
24 hours) 4.3 26 09 00 10 13 18 
Pregnanetriol 
(mg. per 
24 hours) 1.2 16 10 18 0.7 16 08 


Table II. Pregnanediol and _ pregnanetriol 
excretion per 24 hours from Day 7 to Day 
14 of a 28 day cycle. 


Day of cycle 
| 7 | 8|9|10| 11 | 12\| 13 | 14 
Pregnanediol 
(mg. per 
24 hours) 1.2 0.8 18 0.5 0.0 1.2 1.6 0.9 
Pregnanetriol 
(mg. per 
24 hours) 0.9 1.4 1.3 1.2 18 0.9 0.7 1.4 


Table III. Recovery of pregnanetriol after 
acid and enzyme hydrolysis* 


Acid hydrolysis | Enzyme hydrolysis 


Diol Triol Diol Triol 
3% 10% 3% 10% 
Sample EtOH EtOH EtOH EtOH 
Urine 0.0 ug 0.0 ug 0.0 ug 0.0 ug 
Urine 
plus 
steroid 113% 0% 0% 65% 


*Acid-hydrolyzed pregnanetriol appears in the 3 per 
cent EtOH fraction from an alumina column (pregnanediol 
fraction). With enzyme hydrolysis the pregnanetriol appears 
in its proper fraction. 


on monkeys, is due to increased follicular 
activity and the inactive period to the dis- 
charge of the ova and regression in its hor- 
monal function. It is our feeling that the 
elctrovaginogram readings record more ac- 
curately the day of ovulation than any other 
method now available. The majority of tests 
commonly employed measure ovulation only 
after it has taken place. This is true whether 
one employs reading of glycogen-stained 
smears, basal body temperature, or endo- 
metrial biopsies. 
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Ovulation as determined by the electro. 
vaginogram. At the time we believe ovula- 
tion occurs, a flat sustained curve in the 
positive range appears near the mid-point of 
the cycle, the actual timing being dependent 
on the length of the cycle (Fig. 3). 

There is one disturbing factor that has 
come from the observations made to date 
which, if correct, may have widespread clin- 
ical significance. The great majority of pa- 
tients appear to ovulate earlier than we 
believed heretofore (Fig. 4). For example, 
the girl with the 28 day cycle will tend to 
show evidence of ovulation by electropo- 
tential readings on the tenth day. When the 
cycle is delayed (for example 35 days) the 
same sort of recordings are frequently ob- 
served on the fifteenth day. With foreshort- 
ened cycles the so-called ovulatory date may 
appear on the sixth or seventh day (Fig. 4). 
This would place the progestational phase 
in the range of 20 days, not 14 days plus or 
minus 2. This is not an invariable observa- 
tion, but it occurs often enough so that the 
usual 14 day progestational phase appears 
to be the exception rather than the rule 
(Fig. 5). 

This concept is very difficult to prove. 
Little help can be obtained from the Fern 
test, basal body temperature, changes in 
vaginal pH, glycogen staining of vaginal 
smears, or endometrial biopsy.** ** All are 
subject to great variation and, we believe, 
record ovulation only after the fact. Much 
investigative work needs to be done. At 
present all we have to support the conten- 
tion that the electrovaginal potentials record 
the date of ovulation are clinical observa- 
tions plus the rather close correlation of the 
excretion of pregnanediol with the electro- 
vaginogram evidence of ovulation. 

Excretion of pregnanediol in relation to 
the electropotential recordings. Parallel stud- 
ies have been carried out in which the ex- 
cretion of pregnanediol has been measured 
on the same day that the electrovaginal po- 
tential recordings have been taken. A total 
of 500 have been taken, 60 of which were 
associated with the day of ovulation as 
identified by the electrovaginogram. 
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In the normal woman with ovulatory 
cycles the daily excretion of pregnanediol 
remains at a fairly constant level until the 
day on which we think ovulation occurs. With 
use of the method of Bongiovanni, which 
employs enzymatic rather than acid hy- 
drolysis, the excretion levels fall to zero on 
the day the electropotential shows an ab- 
sence of any activity. Following ovulation 
the pregnanediol rises to a peak with a sub- 
sequent regression as the corpus luteum 
function declines. It is the sudden fall to 
zero readings of pregnanediol that is the 
important factor. This drop does not occur 
in anovulatory cycles (Figs. 6 and 7; Tables 
I and IT). 

Other workers (Brown, Klopper, Lor- 
raine), using acid hydrolysis, have dem- 
onstrated approximately the same cyclic vari- 
ations but with higher values and without 
the complete disappearance of pregnanediol 
(Fig. 8). 

There is a reasonable explanation for the 
fact that the pregnanediol levels in Brown’s 
report are higher and the disappearance is 
incomplete when the acid hydrolysis method 
of extraction is employed. We know that 
pregnanetriol is excreted in daily amounts 
up to 1.5 mg. per 24 hours throughout the 
cycle. We believe that the pregnanetriol is 
converted by acid hydrolysis into a preg- 
nanediol-like compound with similar sul- 
furic acid spectrum and chromatographic 
behavior. This takes place as a result of 
the dehydration of the OH group on posi- 


tion 17 of ring D of pregnanetriol. 


To confirm the conversion of pregnane- 
triol by a hot mineral acid to a substance 
which has a travel rate on an aluminum 
column and a sulfuric acid spectrum simi- 
lar to pregnanediol, synthetic pregnanetriol 
was added to a specimen of urine obtained 
from a patient with panhypopituitarism. 
Serial aliquots were hydrolyzed with acid 
and enzyme technique. 

Following this, the acid-hydrolyzed and 
the enzyme-hydrolyzed specimens were an- 
alyzed in a Beckman Model Spectrophotom- 
eter DK, after the color was produced. As 
a result, the acid-hydrolyzed material showed 
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Patient J. L. 


Ovulatory Cycle 


PRE GNANEDIOL 
PREGNANETRIOL 


Milligrams per 24 Hours 


Day of Cycle 


Fig. 6. Graph of pregnanediol and pregnanetriol 
excretion per 24 hours throughout a complete 
ovulatory cycle. 


Patient J.A 


Anovulatory Cycle 


|PREGNANEDIOL O——O 
| PRE GNANETRIOL 


Milligrams per 24 Hours 


[_MENSES 


Day of Cycle 


Fig. 7. Graph of pregnanediol and pregnanetriol 
excretion per 24 hours throughout a complete 
anovulatory cycle. 


peaks at 425 mv. and 325 mv. (pregnanediol 
425 mv. and 325 mv.). The enzyme-hy- 
drolyzed specimen showed peaks at 425 mv. 
and 440 mv. (pregnanetriol 425 mv. and 
440 mv.) (see Table IIT). 

This experiment simply shows that when 
the acid hydrolysis method was used, all of 
the pregnanetriol was converted to preg- 
nanediol-like substance while only pregnane- 
triol was recovered when the enzymatic 
hydrolysis was employed. 

The observation that pregnanediol dis- 
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M.R. Age 41. Para 2 (Breast carcinoma) 


115 
Morning temperature Wrradigtion of 
WA 
% 
Gonadotrophins 
10}-+ : 
op 0 mi Tihm 
Pregnanediol 
Oestriol | 
& 20+ Oestrone dh 
0 mth 
Oestradiol 
0 9131721252933 3.7 111519 
Day of cycle 


Fig. 8. Similarity of curves of acid versus enzyme 
hydrolysis. (Graph taken from Brown, J. B., 
Klopper, A., and Lorraine, J. A.: J. Endocrinol. 
17: 401, 1958.) 


appears completely at the time the electro- 
vaginogram rises and remains inactive re- 
ceives further confirmation when anovula- 
tory cycles are studied. Daily pregnanediol 
excretion values are practically constant 
throughout a complete menstrual cycle. The 
midcycle dip does not occur and the rise 
normally seen in the secretory phase is lack- 
ing. The electrovaginogram tracings pro- 
vide no suggestion that ovulation has taken 
place. 

Clinical observations relating the dating 
of ovulation to problems of fertility. The in- 
formation gathered from a study of the 
ovulatory pattern of normal women with 
different types of menstrual cycle has been 
applied to a group of 123 women who pre- 
sented problems in fertility. None were ac- 
cepted into the group who had not been 
married two years and all had to have tried 
faithfully to become pregnant for that pe- 
riod of time regardless of how long they 
had been married. Since we do not have an 
active fertility clinic, the majority of our 
patients had a complete sterility investiga- 
tion elsewhere and were referred to us as 
having severe infertility problems with a 
poor prognosis. 
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Fifty of the 123 patients, in whom studies 
have been completed and in whom the ovu- 
latory date is known, have become pregnant 
(40 per cent). Of the 75 who have yet to 
become pregnant, 23 are known to have 
pelvic pathological conditions and 15 more 
have husbands whose sperm counts are con- 
sidered to be inadequate by the urologists 
who examined them. 

The majority of these women became 
pregnant, when we pointed out the day prior 
to the one on which we believed they were 
ovulating and suggested they concentrate on 
this date (Fig. 9). The only other form of 
therapy was two inseminations, one of which 
was successful. In both instances the hus- 
band’s sperm count was less than 10 per 
cent of normal. The patient who became 
pregnant when artificial insemination was 
performed on the day selected by the electro- 
vaginogram had had several previous at- 
tempts on Days 14 and 16. 

Of greater interest were 3 additional pa- 
tients who had from 3 to 6 inseminations per- 
formed on the fourteenth and the sixteenth 
day over a period of months or years with- 
out success. All three became pregnant nat- 
urally when the electrovaginogram showed 
ovulation on the tenth day and the patients 
concentrated on this day. 


Table ITV. Ovulatory date in relation to the 
length of cycle in 10 women who became 
pregnant after trial on single day selected 
by the electrovaginogram 


| Electro- 
| vagino-| “As- 
gram | sumed” 
Years | Cycle | ovula- | ovula- 


Patient | Age |married| length | tion tion 
S. G. 28 3 26 6 12 
N. M. 33 7 25 6 10 
Ss. S. 42 10 26-27 7 13-14 
M.C. 22 4 28-30 9 12-14 
B. M. 28 4 28 10 14 
C. L. 28 5 28 10 12-14 
S.G. 28 8 21-36 10 12-14 
M. H. 32 8 30 11 = Artificial 
insemi- 
nation 
K. S. 21 3 33-36 15 12-14 
P. S. 26 5 36 16 ? 
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In the group of patients who became preg- 
nant without artificial insemination it is 
interesting to speculate on the likelihood of 
their becoming pregnant at other times dur- 
ing the cycle. Ten patients tried only the 
night before the proved day of ovulation 
and refrained from intercourse at any other 
time (Table IV). Thirteen are known to 
have had intercourse on only two occasions 
during the month. These days were selected 
for them (example: eighth or ninth day). 
Another group of 16 patients concentrated 
on the date selected for them, avoided the 
fourteenth to the sixteenth day and did not 
have intercourse until after the twentieth 
or twenty-second day. 

It is interesting to examine the date on 
which these patients became pregnant in 
relation to the day they had previously be- 
lieved was the date of ovulation and on 
which they always concentrated. Thirty-five 
of the 50 patients ovulated earlier than they 
expected when the date was finally estab- 
lished by the electrovaginogram. The error 
in their calculations ran from 4 to 7 days. 
The error was even greater when the ovu- 
lation date was later than the anticipated 
date. The remainder ovulated at approxi- 
mately the time they expected. 
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The important factor is that whatever the 
length of the cycle and whenever the ovu- 
latory date occurred the progestational phase 
was approximately 20 days (Fig. 10). This is 
not invariable but the pattern is a sug- 
gestive one. It is possible that this may be 
true only in the group of patients who have 
fertility problems. The normal women we 
have studied follow the same pattern. A 
larger series of normal women in different 
age groups within the reproductive age span 
are now being studied to see if this ob- 
servation is generally true. 


Conclusions 


Though the information gathered from 
this study is largely clinical it does provide 
circumstantial evidence that: 

1. The electrovaginal potential readings 
do reflect ovarian activity. 

2. Cyclic variations appear throughout the 
menstrual cycle of the normal woman of 
premenopausal age. 

3. The cyclic variations disappear in the 
postmenopausal age group. 

4. The cornification index of vaginal 
smears and electrovaginogram recordings 
correlate to a degree but not sufficiently 
close to be of value in fertility studies. 


NUMBER OF CASES 


Total of 49 Pregnancies 


DAY OF OVULATION 


Fig. 9. Day of ovulation by electrovaginogram in 49 patients who became pregnant. 
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DAY OF OVULATION 


| 50 Pregnancies 


the 


closely with the electropotential readings. 
6. 


26 27 28 29 30 3 32 33 34 


LENGTH 


The total estrogen excretion correlates 


The electropotential recordings reflect 
efficacy of antiestrogenic therapy as 


shown in a series of many cancer patients. 

7. 
no cyclic variations in the electropotential 
measurements preoperatively. The cyclic pat- 


Patients with polycystic ovaries have 


OF CYCLE 


Fig. 10. Spot graph of the day of ovulation as determined by the electrovaginogram 
in 50 infertile patients who became pregnant. 


tern is restored after wedge resection of the 


ovary. 


8. The discontinuity of activity in the 


electrovaginal recordings appears to coincide 


with the disappearance of pregnanediol ex- 


cretion in 24 hour urine specimens. 


We gratefully acknowledge the assistance of 


Dr. Herbert H. Wotiz. 
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Discussion 


Dr. S. Leon Israet, Philadelphia, Pennsyl- 
vania. It is a privilege to open the discussion of 
Dr. Parsons’ latest exposition of his continuing 
explorations of bioelectricity, a subject that 
originated nearly 200 years ago when Luigi Gal- 
vani and Count Alessandro Volta debated the 
nature of the electric currents produced in liv- 
ing tissue. They did not know then that the 
semipermeable membrane separating the cyto- 
plasmic inside of a cell from the outside extra- 
cellular fluid may in a twinkling permit a flood 
of sodium to enter the cell, displacing the intra- 
cellular potassium and reversing the cell’s elec- 
tropotential. Although the mechanism that con- 
trols the rearrangement of the molecular pores 
permitting the membrane to behave like a re- 
versible sieve is unknown, investigators are none- 
theless privileged to observe the bioelectric dis- 
play that results from the ionic interchange. 
According to Burr’s electrodynamic theory of 
life, a hypothesis that gives us what Sir Thomas 
Browne termed “a glimpse of incomprehensi- 
bles,” the permanent electromagnetic force field 
that permeates each living organism may change 
its strength (polarity) in response to biologic 
events. It is this change, identified by stable 
liquid-junction electrodes and recorded by a sen- 
sitively calibrated instrument, that is under dis- 
cussion. Lest I become too diffuse and speculate 
upon matters concerning which little is known, 
I will fix the limits of my remarks to estrogen 
and to ovulation. 

Although Dr. Parsons relates the changes in 
electrovaginal potential to the level of circu- 
lating estrogen in several clinical areas, the ap- 
plication to which he and his group have de- 
voted most of their time and the one which 
promises to be of inestimable value is the timing 
of ovulation. That the midinterval tide of estro- 
gen is identified with ovulation is no longer 
Strange, for it is the basis of two widely em- 
ployed rough indices of impending ovulation— 
vaginal cornification and ferning of cervical mu- 
cus. Furthermore, if we can accept Csapo’s evi- 
dence that sodium-potassium transfer controls 
the contractility of the myometrial cell and if we 
can embrace Gibbons’ data concerning the mid- 
interval physicochemical alteration of each mole- 
cule of cervical mucus from a tight helix to a 
loose one, we can also concede a working hy- 
pothesis that holds ovarian function responsible 
for the measurable variations of electrovaginal 
potential. 
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Indeed, Parsons has shown that the recordings 
made in regularly menstruating premenopausal 
women differ from those of castrated and post- 
menopausal subjects. Moreover, he has dem- 
onstrated excellent correlation between the type 
of vaginal smear, as well as of urinary assays of 
the several estrogens, and the negative potential 
of the vaginoabdominal field. This is in con- 
sonance with the work on ovulation timing by 
Dr. M. G. ‘Sevag at the University of Penn- 
sylvania, suggesting that there is a close relation- 
ship between the estrogen level, the peaks of 
platelet counts, and the colorigenic chemical 
pattern of the urine. It is therefore not difficult 
to accept Parsons’ major thesis that the ionic 
flow between the cells and extracellular spaces 
of the female genital organs is governed by 
estrogen. 

What is difficult to grant is the proposition 
that the acute sensitivity of the electropotential 
change, purporting to indicate the precise day 
of ovulation and recorded as an almost neutral 
nonsloping line, is evidence of a brief quiescent 
phase of ovarian activity resulting in a tempo- 
rary arrest of estrogen secretion. The similarity 
of the pre- and postovulatory potentials, sup- 
porting the presently held view that the secre- 
tion of estrogen by the ovary is similar during 
these two phases, makes it difficult to look upon 
the altered midinterval curve as a reflection of 
estrogen inactivity. Although there is a tempo- 
rary decrease of estrogen secretion at this time, 
the level does not drop so sharply or to such a 
degree that it may be referred to as “inactive.” 
This interpretation of the ovulatory curve must 
yet be proved. 

Irrespective of the explanation, if the electro- 
vaginal potential does identify the immediately 
preovulatory phase, it may have clinical applica- 
tion. The best rule for the achievement of con- 
ception by an infertile couple is to keep sper- 
matozoa in the female genital tract during the 
days immediately preceding ovulation. Much is 
to be gained if this period can be clearly identi- 
fied for the couple. In concluding, I will raise 
two rhetorical questions. Are we ready to move 
electrovaginal potential from the ivory tower of 
the investigator to the more worldly arena of 
the conjugal bed? Dare we picture a “Parsons” 
vaginoabdominal belt,” to coin a euphemism, the 
wearing of which will permit a woman to per- 
ceive signals that ovulation is at hand? 

Dr. Wittarp M. ALLEN, St. Louis, Mis- 
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souri. This paper by Dr. Parsons and his associ- 
ates indicates that the physiological effects of 
estrogen create an electronegative state in the 
vagina. This conclusion is best illustrated by his 
table showing the correlation between the electro- 
potential and the degree of vaginal cornification 
as judged by the vaginal smear. This conclusion 
serves little purpose other than to validate the 
procedure as a device for appraising the estro- 
gen level in women. The method is manifestly 
quicker and more simple, in his. hands, than 
chemical determination or bioassay, but the 
method is probably no more reliable than the 
cytologic methods for evaluation of the vaginal 
detritus. 

The paper, on the other hand, presents one 
rather challenging idea. Dr. Parsons suggests that 
his evidence indicates that ovulation occurs sev- 
eral days earlier than is now assumed to be the 
case. This suggestion is just a hypothesis. In fact, 
the idea must be hypothetical as he has no more 
direct proof regarding the time of ovulation than 
any of the many people who have studied the 
time of ovulation in women. However, as evi- 
dence for his hypothesis that ovulation may oc- 
cur 5 to 7 days earlier than would be expected, 
he has observations on patients with isolated 
coitus, on patients with infertility who conceived 
from coitus rather early in the cycle, and on 
patients who conceived following artificial in- 
semination. These observations do not, of 
course, show that ovulation does occur earlier 
than expected. They do show that the fertile 
phase of the cycle occurs earlier than is now 
considered to be the case. If the time of appear- 
ance of the fertile phase can be accurately 
identified by changing electropotential, Dr. Par- 
sons’ observations become highly significant. This 
is, in reality, what we need to know in those 
infertile couples where timed coitus or insem- 
ination seems desirable. 

It seems to me that future work should be 
directed toward proving that ovulation does oc- 
cur earlier than is expected. This would prob- 
ably prove to be untrue. However, by studying 
very carefully those patients in whom artificial 
insemination was to be done I think he would 
be able to fully establish whether or not the 
rather abrupt change in electropotential is, in 
fact, the time of maximum fertility. 

Dr. Joun Rock, Brookline, Massachusetts. 
This presentation by Dr. Parsons follows some 
work that we had done in our laboratory many 


years ago. In about 1938, we recorded electrical * 
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potentials. When a marked increase in the dif. 
ference of potential between an abdominal and 
a vaginal chloride-silver chloride electrode, to 
us, indicated ovulation, we operated on the pa- 
tients. In 3 cases the sign preceded ovulation 
and only ripe follicles were found ready to rup- 
ture, with increase in vascularity at the site of 
imminent rupture of one of them. In one other 
case, the rupture apparently had preceded the 
electrical sign by about 12 hours, and, in one 
case, the rupture followed 24 hours after the 
shift of potential. In an attempt to define the 
moment of ovulation, the excised follicle was 
examined grossly and microscopically, with re- 
course to the studies of Dr. George Corner and 
others suggesting criteria in the granulosa and 
theca which, naturally, are rather inexact. We 
concluded that the sign is of some value. 

In our subsequent work, done by James Snod- 
grass, which was published in 1943, we ended a 
discussion of all the work by saying that the 
electric phenomena previously reported as re- 
lated to ovulation were due primarily to cu- 
taneous vascular changes and possibly only re- 
motely to disruption of ovarian tissue. We 
showed that local changes in blood flow did af- 
fect skin temperature and also the pH, and that 
a transfer of sodium from one artificial cell to 
another gave exactly the same increase in 
electric potential. I believe that Dr. Parsons’ 
apparatus is much more sensitive than ours and 
that it records a change earlier than ours did. 
I believe that his figures tend to indicate that 
ovulation occurs earlier than it does because his 
setup is so exceedingly sensitive. As Dr. Israel 
brought out, the successful spermatozoon is pre- 
sumably in the tube before ovulation; for sperm 
can function for at least 48 hours. Of course, in 
a horse, they may maintain effectiveness for 6 
days, and in the bat, many months. There 
aren't many humans like bats, but there have 
been some recorded cases of impregnation in 
which isolated coitus preceded conception by 
three days. From Dr. Parsons’ data I think we 
may well consider that a very interesting, though 
somewhat mysterious physiological change has 
been shown to have an electric concomitant. 

Dr. A. F. Lasu, Chicago, Illinois. In 1954, 
we reported a microelectrode study of vaginal 
cells. These bioelectrical studies have been car- 
ried out for a number of years by neurophysi- 
ologists with revealing information. We were 
able to study the variations in potential in vag- 
inal cells, and for that reason I should like to 
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support Dr. Parsons’ studies. The normal vag- 
inal cells and carcinoma cells were studied by a 
microelectrode method with use of a very fine 
electrode guided by the microscope into the cell 
itself. We were able to show that the vaginal 
cells, when they were desquamated, were dead, 
while the carcinoma cells were still alive and 
had a higher potential. Now Dr. Parsons is 
measuring the electropotential of these vaginal 
cells in situ before they have been desquamated. 
You can well see why he can elicit changes before 
the cytologic smears which will only tell the 
changes after the cell is desquamated and there- 


fore dead. 
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Dr. Parsons (Closing). Some of the expres- 
sions used by Dr. Israel are most appropriate. I 
particularly like “the glimpse of the incompre- 
hensible” and plan to use it in the future. 

There are many “incomprehensible” problems 
involved in this study which require further 
study. It is possible, for example, that the elec- 
tropotential readings, which suggest that ovula- 
tion appears at an earlier date than we formerly 
believed, are observations peculiar to the girl 
with an infertility problem. We are in the proc- 
ess of evaluating a group of normal women to 
see if the same observations hold true. 
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JACK A. PRITCHARD, M.D. 
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T HE results of extensive studies of ferro- 
dynamics during pregnancy have been pub- 
lished recently.* ? During the last trimester 
of pregnancy plasma and red cell iron turn- 
over rates were found to be decreased; bone 
marrow uptake of iron was reduced while 
uptake by the liver was increased, and red 
cell utilization of the iron isotope was re- 
tarded, even though in some instances the 
pregnant subjects were considered truly iron- 
deficient. From these observations it was 
postulated that there is some degree of bone 
marrow depression in association with preg- 
nancy. 

It is difficult to reconcile the concept that 
pregnancy per se causes persistent bone mar- 
row depression with the numerous reports 
of appreciable augmentation of the total vol- 
ume of red cells and total hemoglobin mass 
during pregnancy.** If the total red cell 
volume and hemoglobin mass are increased 
during pregnancy this could be accomplished 
only by increased production of red cells by 
the bone marrow or by prolongation of the 
survival time of red cells during pregnancy 
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Erythrocyte production and destruction 


or by a combination of these two mech- 
anisms. 

This report is concerned with several stud- 
ies which should indicate either directly or 
indirectly any alteration in erythropoiesis or 
red cell destruction due to pregnancy. The 
following measurements were carried out: 
(1) total red cell volumes utilizing Cr* in 
term or near term subjects shortly before 
delivery; (2) red cell utilization of Fe*® in 
near term nonanemic and iron-deficient sub- 
jects; (3) reticulocyte levels, erythrocyte 
glycolytic activity, and red cell cholinesterase 
activity in term or near term nonanemic 
women; (4) red cell survival rates in nor- 
mal pregnant women during the latter half 
of pregnancy. The results of these measure- 
ments indicate that ordinarily, at least dur- 
ing the latter half of pregnancy, red cell 
production is increased while the red cell 
life span is unaltered. 


Methods of study 


Unless stated otherwise, laboratory meth- 
ods as outlined in A Syllabus of Laboratory 
Examinations in Clincal Diagnosis® have 
been used. The total volume of circulating 
red cells and hemoglobin mass were meas- 
ured as follows: 

Twenty to 30 ml. of blood was obtained 
by venipuncture and injected into ACD 
solution to which had been very recently 
added 100 to 150 we of radioactive chro- 
mium as sodium chromate. After incubation 
for 20 to 30 minutes at room temperature, 


750 
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2,000 x radioactivity of standard 


Red cell volume = 


x Hematocrit 


Radioactivity of subject’s blood 


2,000 x radioactivity of standard 


Hemoglobin mass = 


Hemoglobin concentration 


the red cells were washed twice with about 
50 ml. of sterile saline. Then enough saline 
was added to the red cells to make a final 
volume of 60 to 100 ml. After the red cells 
and saline were thoroughly mixed, a 20 ml. 
syringe was filled exactly to the 20 ml. mark 
through a 20 gauge needle. The labeled cells 
were injected intravenously. The syringe and 
needle were again filled in exactly the same 
manner and the same volume of cell sus- 
pension was placed in a 2,000 ml. flask 
which was filled with water and mixed well. 

Blood was drawn and placed in balanced 
oxalate 30 minutes to one hour after injec- 
tion. Its hemoglobin concentration and he- 
matocrit level were measured in duplicate. 
The radioactivity of 4.0 ml. of this blood 
after freezing and thawing and of 4.0 ml. 
of the standard red cell-water mixture was 
measured in a well-type scintillation counter. 
The total red cell volume and hemoglobin 
mass were calculated as shown above. 

This procedure has been evaluated care- 
fully and has been shown to be quite accu- 
rate.’ 

The rate of incorporation of isotopic iron 
into red cells was determined by means of 
the methods of Huff and associates* as de- 
scribed by Holly. Five to 6 wc of Fe®*® in the 
form of ferrous citrate was injected intra- 
venously after incubation with about 20 ml. 
of each subject’s serum. All subjects were 
late in pregnancy. Serum iron was measured 
by Peters’ technique.® 

Erythrocyte glycolytic activity was meas- 
ured as described by Hollingsworth.’® 
Briefly, a known concentration of red cells 
was incubated in plasma aerobically with 
agitation, and the decrease in concentration 
of glucose was determined. 

The technique of Michel was used to 
determine erythrocyte cholinesterase activi- 
ty.‘ Measured was the rate of decrease in 


x 


Radioactivity of subject’s blood 100 


the pH of a balanced buffer solution due to 
the hydrolysis of acetylcholine by the cho- 
linesterase activity of a known volume of 
erythrocytes. 

The life span of red cells was measured in 
6 normal subjects during the latter half of 
pregnancy. About 40 ml. of blood was in- 
cubated for about 30 minutes in ACD solu- 
tion which contained 150 yc of Cr** in the 
form of sodium chromate. This was injected 
intravenously back into each subject. Start- 
ing the following day, blood was drawn at 
one to 3 week intervals until the red cell 
radioactivity was about 5 per cent or less of 
the initial activity. This is essentially the 
method described by Ebaugh and _ associ- 
ates.?? 
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Fig. 1. Depicted are the rates of the incorpora- 
tion of isotopic iron into red cells in normal non- 
pregnant women and in pregnant women late in 
the last trimester. The shaded area represents the 
range and the heavy black line the mean for the 
nonpregnant control group. The results for the 
pregnant group are plotted individually. The 
rate of utilization by all of the pregnant subjects 
exceeded the mean for the nonpregnant women. 
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Table I. Pregnant subjects in whom red cell utilization of isotopic iron was measured 


| Hematocrit 


Per cent Fe59 


incorporation 
Patient Gravidity | Parity | Initial Final* by Day 7 Remarks 
N. W. 5 3 24 38 92 Antepartum hemorrhage; response to 

Fe therapy 

M.R 3 2 30 42 85 Apparent response to Fe therapy 
S.S + 3 33 42 83 Apparent response to Fe therapy 
M.H 3 2 33 42 88 
S.L 3 2 34 38 97 No therapy 
E.S 3 2 34 41 88 Apparent response to Fe therapy 
A.S 5 3 35 40 96 Apparent response to Fe therapy 
V.M 7 6 39 44 95 Normal third trimester 
V.R 2 1 40 42 95 Normal third trimester 


*Postpartum; iron therapy was either iron-dextran intramuscularly or ferrous gluconate orally. 


Results 


In 48 term or near-term women who were 
to be delivered by repeat cesarean section, 
but who were otherwise unselected, the mean 
total red cell volume was 1,635 ml. The av- 
erage hematocrit was 37 and ranged from 
33 to 43. The results of similar measure- 
ments in 25 nonpregnant normal adult 
women were: mean total red cell volume 
1,290 ml. and average hematocrit 42, rang- 
ing from 38 to 46. The weights before preg- 
nancy in both groups were quite similar. 
The mean red cell volume in the pregnant 
subjects exceeded that of the normal non- 
pregnant group by 345 ml. or 26 per cent. 

The rates of red cell utilization of isotopic 
iron in 6 normal nonpregnant women and 
in 9 nonanemic and iron-deficient anemic 
pregnant women near term are shown in 
Fig. 1. A brief summary of each subject is 
presented in Table I. In all pregnant sub- 
jects, both anemic and nonanemic, the rate 
of incorporation of Fe*® into red cells was 
greater than the average rate of incorpora- 
tion in the normal nonpregnant subjects. On 
the third day the pregnant group had in- 
corporated 58 per cent of the injected iso- 
tope into circulating red cells while the non- 
pregnant women had utilized only 37 per 
cent; two days later the percentage utiliza- 
tion was 84 and 64; by the seventh day 91 
per cent had been incorporated by the preg- 
nant group, but only 76 per cent by the nor- 
mal nonpregnant subjects. 

The level of circulating reticulocytes con- 


tinues to be considered a reliable index of 
effective erythropoiesis.** Furthermore, 
young red cells, primarily those that are 
reticulated, metabolize glucose much faster 
than do older erythrocytes. Therefore, ele- 
vated erythrocyte glycolytic activity may 
serve as an indication of the recent addi- 
tion of new red cells to the peripheral circu- 
lation.’° Erythrocyte cholinesterase activity 
in the adult also seems to be influenced pri- 
marily by red cell age.’* *® Young red cells 
have considerably more cholinesterase ac- 
tivity than do old red cells. In the near-term 
pregnant subjects the reticulocyte count, red 
cell glycolytic activity, and red cell cho- 
linesterase activity all were significantly ele- 
vated (p < 0.01) above the values found 
in normal nonpregnant women. The mean 
values for pregnant and nonpregnant sub- 
jects were: reticulocytes 1.80 and 1.06 per 
cent, red cell glycolysis 50 and 42 mg. of 
glucose per hour, and erythrocyte cholines- 


Table II. Mean reticulocyte levels and 
erythrocyte glycolysis and red cell cholines- 
terase activities in normal nonpregnant and 
normal term or near-term pregnant sub- 
jects 


Reticulo- RBC | RBC cho- 

cytes glycolysis | linesterase 

(%) (mg./hour) | (pH/hour) 

Nonpregnant 1.06 (25)* 42 (25) 0.73 (31) 
Pregnant 1.80 (26) 50 (26) 0.82 (4 ) 


*Numbers in parentheses indicate number of subjects 
studied. 
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Fig. 2. Shown are the rates of disappearance of 
radiochromium-labeled red cells in normal non- 
pregnant women (shaded area) and normal preg- 
nant women during the latter half of pregnancy 
(individual curves). There is no significant dif- 
ference in the red cell life span. 


terase activity 0.82 and 0.73 pH units per 
hour, respectively. These results are sum- 
marized in Table IT. 

The life span of red cells was measured 
in 6 apparently normal pregnant women 
during the second half of pregnancy. The 
life span was found to be about 120 days. 
This is quite similar to the life span found 
in normal nonpregnant individuals. These 
observations are plotted in Fig. 2. 

Finally, observations made on two patients 
are presented. The first is a case of ac- 
quired hemolytic anemia in a 17-year-old pri- 
migravida who was first seen early in preg- 
nancy with a hemoglobin level of 3.5 Gm. 
and a potent cold agglutinin. Initially she 
was treated with prednisone. This resulted in 
considerable hematologic improvement and 
eventually the steroid therapy was discon- 
tinued. As shown in Fig. 3, during the third 
trimester, while receiving no therapy, she 
maintained a hematocrit of 30 to 35 and 
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reticulocyte levels of 4 to 6 per cent. The red 
cell life span, however, was only 55 days, or 
one half of normal. As would be anticipated, 
erythrocyte glycolytic and cholinesterase ac- 
tivities were appreciably elevated. All of 
these findings in this patient during this pe- 
riod of pregnancy indicate accelerated 
erythropoiesis of considerable magnitude. 
The second is a 37-year-old white gravida 
ix, para viii, whose last pregnancy resulted 
in twins and who was in the last trimester. 
The following studies pointed to marked 
iron deficiency anemia: the hemoglobin 
level was 6.0 Gm. per 100 ml. and the 
hematocrit 24; the serum iron concentra- 
tion was 12 wg per 100 ml.; a peripheral 
blood smear was characteristic of marked 
hypochromia; the bone marrow showed 
erythroid hyperplasia and no stored iron; the 
total circulating hemoglobin mass was 292 
Gm. She was given a total dose of 2,500 mg. 
of iron-dextran intramuscularly. Fourteen 
days after the start of therapy the hemo- 
globin concentration was 9.7 Gm. per 100 
ml. and the total hemoglobin mass was 517 
Gm. Therefore, in two weeks this. patient 
added 225 Gm. of hemoglobin to the circu- 
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Fig. 3. Plotted are serial hematocrits, reticulocyte 
counts, and the red cell life span measured in 
a ‘tase of acquired hemolytic anemia and preg- 
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Table III. Hematologic response following intramuscular iron-dextran therapy in a 


markedly iron-deficient pregnant subject 


Hemoglobin Increase Blood volume |Total hemoglobin!| Increase 
Weeks (Gm./100 ml.) | (Gm./100 ml.) (ml.) (Gm.) (Gm.) 
0 6.0 4,875 292 
2 9.7 +3.7 5,330 517 225 
4 11.6 +5.6 5,450 632 340 
8 13.6 +7.6 5,225 711 419 


lation. Since a unit of blood from the blood 
bank contains on the average about 70 Gm. 
of hemoglobin, an increase of 225 Gm. is 
equivalent to the hemoglobin in at least 3 
pints of normal blood. Four weeks after 
therapy was begun, the hemoglobin level 
was 11.6 Gm. per 100 ml. and the total he- 
moglobin mass was 632 Gm. This is an in- 
crease in 4 weeks of 340 Gm. or the equal 
of the hemoglobin in about 5 pints of normal 
blood. By the eighth week after therapy was 
started the hemoglobin concentration had 
reached a plateau. At this time the hemo- 
globin level was 13.6 Gm. per 100 ml. and 
the total hemoglobin mass was 711 Gm. 


(Table IIT). 


Comment 


The several observations made in these 
pregnant women all point to an increased 
production of red cells which do not sur- 
vive abnormally long. Near the end of preg- 
nancy the total red cell volume was in- 
creased by an average of one fourth. The 
rate of utilization of isotopic iron injected 
intravenously after it was bound by the 
iron transport protein transferrin was 
greater than in normal nonpregnant women. 
An accelerated rate of incorporation of 
tracer iron into red cells is compatible 
with all the other observations made, 


whereas a decreased rate of incorporation is 
not. Why it was found to be increased in this 
study but not in Holly’s study remains un- 
explained. 

A small but significant reticulocytosis was 
detected in these pregnant subjects. This 
confirms previous observations by others." 
The increased erythrocyte glycolytic and 
cholinesterase activities are best accounted 
for by a progressive shift in the red cell 
population toward a younger mean red cell 
age as the result of increased red cell pro- 
duction.?® 25 16 

These observations indicate that when 
anemia due to retarded erythropoiesis is 
encountered during pregnancy the cause is 
rarely pregnancy per se, but rather is either 
a deficiency of one or more erythropoietic 
agents or associated diseases which result 
in bone marrow suppression. 


Conclusions 


Measurements during the latter half of 
pregnancy of total red cell volume, red cell 
utilization of isotopic iron, reticulocyte levels, 
erythrocyte glycolytic and _ cholinesterase 
activities, and the life span of the red cells 
indicate that normally at this time there is 
accelerated rather than retarded erythro- 
poiesis. 
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Discussion 


Dr. L. M. Hetiman, Brooklyn, New York. 
The more one observes and understands the phe- 
nomena of living and of survival, the more one 
is impressed by the efficiency of natural logistics 
and the overabundance of supply. Just as in an 
army where such a wasteful supply system 
furnishes the safety factors necessary to com- 
bat incalculable stresses, so in all living things 
it makes possible a necessary homeostatic state 
without which life itself would no longer be 
tenable. Whenever homeostasis appears in jeop- 
ardy the interest and imagination of the in- 
vestiagtor are aroused to discover what sort of 
protective mechanisms are brought into play in 
order to maintain the necessary balance. It is 
just this problem of the threat to homeostasis 
which makes human reproduction such a fas- 
cinating field for research. 

I may be guilty of oversimplification but I 
have not been impressed that apparent gross 
instances of upset homeostatic balance dissolve 
in the face of increased knowledge, and one is 
always amazed at the nice little tricks employed 
by nature to surmount periods of difficulty. We 
have heard about the “Everest problem” from 
this platform on several occasions. The moun- 
tain itself with its rare atmosphere represented 
a magnificent threat to the homeostasis of its 
climbers. Increased knowledge reduced this 
threat until the summit became humanly feasible 
in 1953. This conquest led Sir John Hunt to 
predict that the summit would be climbed 
again and maybe, with increased knowledge, 
even without the aid of oxygen. So it is with 
“Everest in utero.” At first glance fetal survival 
appeared almost impossible. Then, with increas- 
ing knowledge, it began to appear possible, al- 
though with distinct periods of jeopardy, and 
now, with information supplied by Barron and 
his group and many others, we are beginning to 
Suspect that nature has provided mechanisms 
which leave fetal oxygen homeostasis in utero 
in no jeopardy whatsoever. 
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The problem of iron metabolism in the fe- 
male is but another example of an apparent or 
real threat to homeostasis. The loss of iron in 
the normal menstrual cycle provides just 
enough threat to make the balance between ab- 
sorbable intake and loss a delicate one. When 
one superimposes the load of pregnancy with 
added fetal and increased maternal demand, the 
capacity of the supply system is exceeded and a 
fascinating physiologic problem lies ready for 
the investigator. It is not at all remarkable that 
as new techniques for the measurement of iron 
in minute amounts, iron storage, and hemo- 
globin mass became available these should be 
applied to the reproductive problem. Nor is it 
surprising that we should have heard from this 
very platform divergent reports on how nature 
meets this particular threat to fetal and ma- 
ternal homeostasis. 

What is astounding is that two mature in- 
vestigators at successive meetings, employing 
identical methods, should have arrived at quite 
opposite conclusions, i.e., from Dr. Holly that, 
“there is some degree of suppression of the mar- 
row during pregnancy” and from the essayist 
that, “there is an accelerated erythropoiesis at 
this time.” Let’s have a look at the evidence 


Table I. Maximum mean Fe*® uptake 


Per cent uptake 


Patient Holly* | Pritchard 
Normal 

Mean 94 76+ 

Range 88-102 60-95 
Iron deficient 

Mean 99 

Range 95-104 
Pregnant 

Mean 91 91 

Range 81-97 83-97 


*Holly, R. G.: Am. J. Osst. & Gynec. 77:731, 1959. 
+Mean estimated from graph on Day 7. 
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upon which these divergent conclusions are 
based. Table I shows the two sets of data pre- 
sented similarly side by side. One immediately 
is struck by the similarity of the means in the 
pregnant subjects. The difference lies not here 
but in the control values, and perhaps it is this 
difference which has led the essayist to his con- 
clusion and which needs further explanation. 
The conclusion of increased erythropoietic ac- 
tivity derived from the Fe5® uptake has been 
bolstered by an increase in the mean percentage 
of reticulocytes, of increased red blood cell 
glycolysis, and increased red cell cholinesterase. 
The difference in the reticulocyte count is 34 of 
a reticulocyte per 100 cells counted. Is this a 
real, significant difference? 

As far as the glycolytic activity and cholin- 
esterase go, these furnish interesting data; but 
the methods are not quite substantial enough 
for the conclusions drawn. 

Actually, the different conclusions outside the 
discrepancy in the control groups stem from the 
fact that two different experiments were done. 
Holly based his conclusions not only on Fe®® 
uptake but on plasma iron levels and calcu- 
lated iron turnover rates. The essayist preferred 
to stand on a very nicely demonstrated persistent 
difference between the Fe®® uptake in control and 
pregnant subjects, supported by several indirect 
but not conclusive experiments. I would like to 
think that the essayist is correct, i.e., that there 
is increased erythropoiesis, for this would be the 
logical way for nature to respond to this threat 
to homeostasis. On the other hand, Holly’s treat- 
ment of the subject is more profound and 
hematologically more sophisticated. Additional 
work will surely offer an adequate explanation. 
In the meantime it might be wise for the two 
investigators to plan and to carry out the same 
set of experiments. 

Dr. Roy G. Hotty, Omaha, Nebraska. A 
great amount of work has gone into this investi- 
gation by Drs. Pritchard and Adams for which 
they should be commended. I welcome the op- 
portunity to comment since the information de- 
rived from these studies is of vital importance to 
all of us who are interested in obstetric hema- 
tology. On the surface, it would appear that the 
authors and I hold diametric views. This is not 
true, for I can support and emphasize many of 
the data presented. However, I would like to 
suggest that only one side of the picture was 
revealed by these data. 

The bone marrow as the organ of erythrocyte 


April, 1960 
Am. J. Obst. & Gynee, 


production has an enormous potential for new 
hemoglobin and red cell synthesis provided that 
the ingredients for this synthesis are available, 
Many of us have repeatedly demonstrated that 
a deficiency of iron is the most common cause 
of maternal anemia. However, there is a small 
group of women who develop anemia during 
pregnancy because of a bone marrow depres- 
sion. It is my belief that this marrow depres- 
sion may coexist with iron deficiency. In this 
circumstance the response to adequate iron 
therapy would be retarded and inadequate. It is 
this thesis which I would like to develop. 

One measure of bone marrow function is its 
ability to manufacture hemoglobin and red cells. 
Examination of hematologic data from pregnant 
patients with and without anemia should con- 
vince us that marrow function may vary greatly 
if measured by the rate of response. To illus- 
trate, I would like to present 3 sets of data. 
First, the posttreatment and predelivery hemo- 
globin values on 227 normal pregnant subjects; 
second, the mean response after intramuscular 
iron therapy for the best 8 and worst 8 sub- 
jects with iron deficiency anemia, and, last, a 
more detailed report on 2 patients. 

The 227 normal patients whose data are 
summarized in Table I received an adequate 
oral or intramuscular iron supplement. The 
78 per cent whose predelivery hemoglobin was 
12 Gm. per cent or better probably had normal 
bone marrow function. If we assume an ac- 
cepted 25 per cent increase in total blood 
volume, each of these patients must have syn- 
thesized an additional 150 to 200 Gm. of 
hemoglobin in order to maintain the hemoglobin 
concentration at this level. The 22 per cent 
whose predelivery hemoglobin was less than 12 
Gm. per cent could well be examples of the 
patient with depressed marrow function. 

I have complete hematologic data on 26 sub- 
jects with iron deficiency anemia. Some of the 
data for the best 8 and the worst 8 are shown 
in Table II. The difference in response is quite 
obvious. A response pattern as poor as that 
shown for the second group is rarely encoun- 


Table I. Normal pregnancy series—prede- 
livery hemoglobin status 


No. % 
Above 12 Gm. per cent 177 78 
Below 12 Gm. -per cent 50 22 
Total series 227 100 


( 
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Table II. Iron deficiency series 
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| Hemoglobin Packed cell volume Hemoglobin mass 

Days | Gm. per cent | Increase % | Increase | Gm. | Increase 
Best 8 patients (means) 

0 9.3 30 409 

90 11.8 yo 38 8 649 240 
Worst 8 patients 

0 9.5 418 

84 10.3 0.8 33 2 566 148 


Table III. Iron deficiency series 


Hemoglobin | Packed cell volume Hemoglobin mass 
Days Gm. per cent | Increase | % | Increase Gm. | Increase 
Mrs. M. H. 
0 6.5 24 370 
16 9.8 3.3 34 10 607 237 
Mrs. P. B. 
0 8.8 32 389 
144 9.1 0.3 31 =f 455 66 


tered when iron deficiency states in the non- 
pregnant patient are treated. Consequently, I 
would like to assume that a factor or factors 
associated with pregnancy have produced a func- 
tional marrow depression which has temporarily 
retarded their ability to manufacture red cells 
and hemoglobin. 

In Table III I have shown 2 individual 
records. The response following parenteral iron 
therapy for the first patient was quite similar 
to that reported by Dr. Pritchard for his patient. 
She produced 237 Gm. of hemoglobin in 16 
days. Quite another response was found in the 
second patient. After 20 weeks and a total of 
1,500 mg. of intramuscular iron she had syn- 
thesized only 66 Gm. of hemoglobin. I would 
like to ask Dr. Pritchard if he has found simi- 
lar poor responses in any of the patients he has 
treated with iron when all available laboratory 
data suggests an iron deficiency anemia? 

Two methods of measuring marrow function 
have been reviewed here today. In terms of he- 
moglobin response, it can be assumed that bone 
marrow depression during pregnancy, if it ex- 
ists, is confined to a small group. I can only 
assume that the data presented by Dr. Pritchard 
were obtained from patients who, if normal, 
maintained a normal hematologic level or, if 
anemic, subsequently responded adequately to 
iron therapy. 

Dr. Prircnarp (Closing). Dr. Holly and I 


knew for some time that we were probably deal- 
ing with a question of semantics. In general, the 
pregnant woman increases her hemoglobin mass, 
and she increases her red cell volume. She does 
this by augmented production, and, as he pointed 
out, 78 per cent of his group seemed to do this; 
22 per cent perhaps didn’t. I say “perhaps 
didn’t” because actual hemoglobin mass and red 
cell volumes were not measured so we couldn’t 
say to what extent we were dealing with the 
problem of marked hemodilution. However, 
this minority group worries me as to exactly 
what is going on. 

I also have seen some patients in whom there 
were all indications of iron deficiency but in 
whom there was no response to iron. 

One of these I would like to mention very 
briefly. The patient had all the indications of 


‘ iron deficiency during her last pregnancy, yet 


did not respond to iron therapy. She died of 
chronic pyelonephritis several months later. I 
am sure that in this particular situation we were 
initially dealing with anemia due to undiagnosed 
chronic renal disease and chronic infection, 
which, in many ways during pregnancy, mim- 
icked the picture of iron deficiency. We consider 
patients such as this iron-deficient and when they 
don’t respond to iron we implicate pregnancy 
as having caused bone marrow depression. I am 
not so inclined to implicate pregnancy, per se, 
in this process. 
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Steroids in gynecology 


JOHN ROCK, M.D. 


CELSO-RAMON GARCIA, M.D. 


Brookline, Massachusetts 
GREGORY PINCUS, Sc.D. 


Shrewsbury, Massachusetts 


DuRING most of 1959, except for contra- 
ceptive field trials with Enovid, we have con- 
cerned ourselves with investigation of sev- 
eral related orally usable steroids not in- 
cluded in this exposition. Suffice it to say, 
none has shown clinical usefulness and de- 
pendability as regards progesterone-like ef- 
fects on hypophysis, ovary, and endometrium 
comparable to those of the three steroids un- 
der discussion. 

Since early in 1955, our experience with 
Norlutin, Enovid, and Nilevar emanates from 
their use in treatment of over 1,500 women. 
Of these, 1,000 comprise carefully studied 
patients in Puerto Rico and Haiti. The 
major on-the-spot supervision, with signifi- 
cant participation of Drs. Garcia and Pincus, 
has been exercised in Puerto Rico by Drs. 
Manuel Paniagua, Edris Rice-Wray, and 
Adaline Pendleton; and in Haiti, by Drs. 
Felix Laraque, Rene Nicolas, Raymond 
Borno, and Vergniaud Pean. Almost all of 
the local patients have been seen at the Re- 


From the Rock Reproductive Study 
Center, Brookline; the Worcester 
Foundation for Experimental Biology, 
Shrewsbury; the Department of 
Gynecology, Harvard Medical School, 
Boston; and the Fertility and Endocrine 
Clinic, Free Hospital for Women, 
Brookline. 


Presented at the Seventieth Annual 
Meeting of the American Association of 
Obstetricians and Gynecologists, Hot 
Springs, Virginia, Sept. 10-12, 1959. 


Use of some progestational 19-nor 


productive Study Center in Brookline, and a 
few at the Fertility and Endocrine Clinic, 
Free Hospital for Women. 


Nature of steroids under discussion 


The chemical structures of the progesta- 
tional steroids are shown in Fig. 1. 

It is not surprising that testosterone has 
progestational effect, however mild, for it 
differs from progesterone only in the side 
chain at the 17a position. Note that both 
have a 19-carbon atom at station 10. The 
three newer gestagens lack this and, hence, 
are called 19-nor steroids. 

Two of them retain the double bond in the 
4-5 position where it is also present in testos- 
terone. They are, therefore, 19-nortestoster- 
ones. One of them, however, has the well- 
known C,H; (ethyl) group in the forward 
(a) direction at position 17. So it is desig- 
nated as 17a-ethyl-19-nortestosterone, or 
norethandrolone.* 

The other 19-nortestosterone has, instead 
of the ethyl group, an ethinyl group in the 
same 17a position. It is, therefore, 17a- 
ethinyl-19-nortestosterone, or  norethin- 
drone.+ 

The third compound under discussion is 
unlike testosterone because of the significant 


*Manufactured by G. D. Searle & Co. and dispensed 
in this country in 10 mg. tablets as Nilevar. 


+Marketed as Norlutin in 5 mg. tablets by Parke, Davis 
& Company. 
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displacement of the double bond from the 
4-5 to the 5-10 position, whereby, doubtless, 
comes its mild estrogenicity. It is an estra- 
eneolone. Because it also has the ethinyl 
group at 17a, it is called 17a-ethinyl-5(10)- 
estraeneolone, or norethynodrel. Norethyno- 
drel is combined with a small supplement 
of ethynylestradiol-3-methy! ether.* 


Physiologic effects 

All three of these 19-nor steroids have a 
prompt and strong progestational effect on 
the human endometrium when taken orally 
each day.*-* Significantly, also, if daily medi- 
cation with any one of them, in proper dos- 
age, is begun before inception of the ovula- 
tion phase, this process can be inhibited.® 
No ovulation occurs, for each of the three 
critically depresses pituitary production of 
gonadotropin.*® 

As far as endometrial changes and sup- 
pression of ovulation are concerned, the 
three are very similar. Norethandrolone 
(Nilevar) usually requires at least 20 mg. 
per day to prevent follicular maturation and 
rupture and even more to restrain the 
bleeding potential, whereas the same objec- 
tives are accomplished by 10 to 20 mg. per 
day of ethinyl-nortestosterone (Norlutin). 
Anovulation and, usually, amenorrhea are 
produced during medication by only 10 mg. 
of the ethinyl-5(10)-estraeneolone (norethy- 
nodrel) daily. The higher potency of the lat- 
ter may be partly due to purposeful inclusion 
of small amounts of the mildly effective estro- 
gen, ethynylestradiol-3-methyl ether. 

The characteristic progestational action of 
maintaining intact the vascularity of the en- 
dometrium, as well as of suppressing ovula- 
tion, is further enhanced in the marketed 
product, Enovid. As has already been men- 
tioned, to every 9.85 mg. of the 19-nor estra- 
eneolone, there is now purposely added 0.15 
mg. of ethynylestradiol-3-methyl ether, to 
make up the 10 mg. tablet of the final prod- 
uct, Enovid. 


*Marketed by G. D. Searle & Co. in 10 mg. tablets as 
Enovid. Each 10 mg. tablet of Enovid contains 9.85 mg. 
of norethynodrel and 0.15 mg. of ethynylestradiol-3-methyl 
ether. 
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C= oH 

cH 
4 

PROGESTERONE TESTOSTERONE 
Colts 
OH 
NORE THANDROLONE 


ETHYL-19-NORTESTOSTERONE, NILEVAR 


C=CH 
OH OH 
oy 
NORE THYNODREL NORE THINDRONE 
- $(10)- ESTRAENEOLONE -ETHINYL-19—NORTESTOSTE RONE 


EACH 10-mg TABLET OF ENOVID, IN ADDITION TO 9.85 mg NORETHYNODREL, CONTAINS 
0.15 mg. ETHYNYLESTRADIOL ~3~METHYL ETHER. 


Fig. 1. Three commercially available synthetic 19- 
nor steroids are shown in relationship to the nat- 
urally occurring hormones, progesterone and tes- 
tosterone. (After Crossen, J. W.: Fertil. & Steril. 
10: 361, 1959.) 


Although Enovid at 10 mg. per day con- 
trols bleeding somewhat better than do the 
other two compounds, it seems to have a 
slightly greater tendency, initially, to cause 
mild nausea. Accommodation is commonly 
reached within 4 to 8 weeks. 

The striking advantage of these gestagens 
over the estrogens, which can also be used 
to suppress ovulation, and will sometimes re- 
strain dysfunctional flow, is that, on with- 
drawal of the 19-nor steroids, bleeding that 
closely resembles normal menstruation al- 
most always occurs within one to 4 days. 
Cessation of estrogen treatment, on the other 
hand, brings no such consistency. Note- 
worthy, however, is the odd absence of with- 
drawal flow on termination of treatment with 
a progestin in about 1 per cent of cycles 
(range 0.6 to 3.2 per cent).’ This phenome- 
non has been referred to as “silent menstrua-; 
tion,” but we prefer to regard it as an occult 
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Table I. Fertility control with Enovid: description of projects T 
Total No. of 
subjects to Total No. of No. of tc 
November, |No. of active cycles of woman- — 
Project Date begun 1958 cases experience years 
San Juan April, 1956 438 211 4,988 382 _ 
Humacao-R April, 1957 117 105 1,410 115 
Humacao-P June, 1957 126 95 658 51 
Haiti December, 1957 149 108 1,077 87 
Total 830 519 8,133 635 
regression of the endometrium. It is our cus- It is noteworthy that Enovid was not found 
tom to reinstitute therapy not later than Day to have resulted in liver damage in 148 ” 
10 of the amenorrheic phase. After such sub- Puerto Rican women treated for from one 
sequent medication, flow practically never up to 37 cycles.” Twenty-three of them had 
fails. been given the medication in successive cycles 3 
for at least 2% years. The same innocuous- 

Side reactions ness was expected from Norlutin and Nilevar, 

In Table I is recorded the extent of the on the basis of our somewhat less extensive : 
work in outlying areas up to November, experiences with these related steroids. How- I 
1958. With these 830 patients, only Enovid ever, the occurrence of jaundice, as well as , 
was used, usually in doses of 10 mg. per day of increase in bromsulphalein retention, has ' 
from Day 5 through Day 24, inclusive, of been reported with the use of Nilevar. In- , 
each menstrual cycle. These cycles totalled crease in bromsulphalein retention has also ' 
8,133. Unlike ingested progesterone, well tol- been observed with Norlutin.® : 
erated in daily amounts of even more than 
300 mg., Enovid at 10 mg. is, unfortunately, Table II. Per cent of “reactions” by cycle of 
in some cases, associated with so-called “side treatment with Enovid 
effects.” To a somewhat lesser extent, the Cycle | 
same is true also of Norlutin as well as of Ne. | Juan | cao-R | cao-P | Haiti : 
Nilevar. 1 169 299 381 22.1 

Among these symptoms is nausea of such 2 10.8 15.5 17.9 10.2 
degree as to be really troublesome. Its occur- 
rence, however, is infrequent. Even then, it 5 10.4 43 16.1 5.2 
is often because of psychological factors, as 6 9.7 1.1 8.3 1.0 | 
was clearly evident in a limited double-blind : i as | 
experiment in Puerto Rico.” * Mastalgia may 9 98 95 12.5 0.0 
occur with about the same frequency and 10 9.6 2.6 9.3 6.2 
severity, although not always in conjunction 
with nausea, nor in all cycles of treatment. 13 13.5 0.0 93 
Likewise, mention of abdominal pains or 14 11.3 3.4 9.3 
pelvic cramps is made by a few women. We 7: oa “~ 
have lately found it advisable not to tempt 17 136 L1 91 
suggestibility of any but carefully chosen pa- 18 7.2 1.9 9.1 
tients by forewarning of the possibility of a a 
nausea or pain. Transient edema, controlla- 91 - 25 103 0.0 
ble by lowering of the sodium level, is occa- 26 - 30 7.2 
sionally reported, especially during early atid 2.0 ———— 
treatment. Means 10.9 6.3 18.3 7.3 
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Table III. Incidence of breakthrough 
bleeding as per cent of total cycles according 
to cycle of medication with Enovid 


Cycle | San Huma- | Huma- 
No. Juan cao-R cao-P Haiti 
1 4.8 6.0 11.9 6.7 
2 3.8 0.9 4.9 0.0 
3 2.0 2.0 2.5 1.6 
4 1.5 1.0 LS 2.5 
5-9 2.3 0.6 0.0 2.2 
10 - 14 1.9 0.9 $3 4.2 
15 - 19 0.9 0.0 0.0 
20 - 24 1.1 0.0 
25 - 29 2.9 
30 - 37 1.0 
Mean 
(all 
cycles) 2.0 1.2 3.8 2.7 


Table II presents Dr. Pincus’ compilation 
of the incidence of “side effects” in the island 
patients. At the Study Center, we estimate 
that untoward reactions occur in 15 to 20 per 
cent of patients during the first cycle of 
treatment. Their incidence declines to incon- 
sequence by the fourth cycle in almost all the 
cases of continued medication. 


Breakthrough bleeding 


Mention has been made of the great virtue 
of these products in control of nonpathologic 
endometrial bleeding. Sadly, this desirable 
quality is not always demonstrated at the 
standard 10 mg. per day dosage. In such 
event, gradual daily increments of 5 mg. will 
usually evoke the intended result within 4 
days. It is our custom to revert to the original 
regimen at the onset of a succeeding treat- 
ment phase. 

The percentage incidence of breakthrough 
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bleeding with 10 mg. of Enovid, as expressed 
in Table III (i.e., in the island cases), indi- 
cates why we are not surprised at its occur- 
rence in an occasional cycle in about 10 per 
cent of our local patients. In contrast to 
lower frequency of “side effects” with Nor- 
lutin or Nilevar at the 10 mg. per day level, 
we more often find with these latter steroids 
that continued higher dosages are required 
to avoid breakthrough bleeding. Nilevar, even 
with increased dosages, does not always main- 
tain the endometrium. 


Disorders susceptible to treatment 


For what gynecologic complaints are these 
progestins useful, and to what extent? 

1. Essential dysmenorrhea. In Table IV 
are shown the results with Enovid and with 
Norlutin in a small series of cases of essen- 
tial dysmenorrhea. The differences in daily 
dosages and in phases of treatment during 
the menstrual cycle are quite evident. When 
ovulation is suppressed, by starting early in 
the cycle a regimen of 21 days of medication, 
the results are far better than when treat- 
ment is instituted only after ovulation. Of 
course, this same efficiency has long been 
known to be a quality of the estrogens. 

As previously stated, the advantage of a 
strong progestin, such as Enovid or Norlutin, 
lies in the almost unfailing constancy of 
withdrawal bleeding in time of incidence as 
well as in duration and amount. (The fig- 
ures in the table for “side effects” are mis- 
leading in our present context, for they in- 
clude all miscellaneous comments of patients, 
even discharge from the umbilicus, falling 
out of hair, etc.) 


Table IV. Gestagens for dysmenorrhea (October, 1955, to September, 1959)* 


| 
| Dose 


Side effects 


Improvement 


No. of | No. of | No. of No. of 
Regimen Medication (mg. per day)| cases cycles cycles % cases % 
Day 5 through Norlutin 10-30 14 51 46 90 7 50 
25 Enovid 10-20 13 88 70 80 10 77 
Postovulatory Norlutin 5-20 10 20 3 15 3 30 
Enovid 10 1 3 0 0 1 100 


*Twenty-four patients ranging in age from 18 to 43 years (mean 30). were studied. 


TThese comprise: 


nausea, weight gain and/or edema, breast symptoms, abdominal pains, pelvic cramps, etc. 
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Table V. Gestagens for hypermenorrhea (November, 1955, to September, 1959) * 


Improvement | Side effectst 

Dose No. of | No. of | No. of No. of 
Regimen Medication | (mg. per day)| cases cycles cycles % cases | %& 
Day 5 through Norlutin 10-30 21 63 49 78 11 52 
25 Enovid 5-20 13 72 67 93 8 62 
Postovulatory Norlutin 10-20 7 33 19 58 4 57 
Enovid 10-20 2 6 4+ 67 2 100 


*Twenty-eight patients ranging in age from 25 to 46 years (mean 36.8) were studied. 


TThese comprise: nausea, weight gain and/or edema, breast symptoms, abdominal pains, pelvic cramps, etc. 


Table VI. Gestagens for infertility in postovulatory phase; conception in treated 


cycles (October, 1955, to September, 1959) * 


Bias | Pregnancies | Outcome of pregnancy 
Medication (mg. per day)| No. of cases |No. of cycles| No. | % Deliveries Abortions 
Norlutin 5-30 84 248 8 9.5 8 
22T 6+ 
1} 
Enovid 5-20 44 110 4 9.1 3 1 
13¢ 
3t 1§ 
Nilevar 10-50 74 307 14|| 16.2 7 7 
25t 4t 
4t 1] 2t 
4§ 


*One hundred and seventy-five patients ranging in age from 21 to 42 years (mean 29.5) were studied. 


*Number of secondary infertility patients (previous delivery and/or abortion). 


{Number of habitual aborters (3 to 5 previous abortions). 


§Of these pregnancies, each extended, respectively, through 27, 30, 31, 35, and 50 postovulatory days before apprehended 


abortion. 


||Two patients had 2 pregnancies each (3 terminated in abortion and one in delivery). 


(Stillbirth. 


2. Hypermenorrhea. Excessive or pro- 
longed menstruation can be restrained within 
acceptable limits in at least 75 per cent of 
cycles if ovulation is suppressed by prompt 
postmenstrual institution of the common 
three-week daily regimen utilizing a 10 mg. 
dose of Enovid or 10 to 20 mg. of Norlutin. 
If, however, treatment is given only during 
the week or 10 days before the expected onset 
of catamenia and, therefore, without sup- 
pression of ovulation, benefit is likely in not 
many more than half the cycles (Table V). 

Again, the presented frequency of “side 
effects” is misleading and but reflects the ap- 
titude of private patients to respond to a 
request for report of any sign or symptom 
appearing in conjunction with the use of 
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what they are toid is a new and experi- 
mental agent. 

3. “Inadequate luteal phase.” Because, as 
their classification indicates, these steroids 
modify the endometrium in favor of nida- 
tion, many frustrated therapists of infertil- 
ity have recourse to the concept of an “in- 
adequate luteal phase.” Hence, although 
skeptical of such, we tried out these potent 
“pseudodeciduators” in 175 cases of inex- 
plicable failure of conception. 

Medication was started on about the sec- 
ond day after the time of ovulation as es- 
timated by temperature graphs (Table VI). 
It was usually given for about one to 3 weeks 
and then withdrawn. If withdrawal flow 
failed to appear and the temperature re- 
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mained elevated, the urine was toad-tested 
in most cases. 

Almost 10 per cent of patients became 
pregnant usually within three cycles of treat- 
ment with Enovid at 5 to 20 mg. per day, or 
Norlutin at 5 to 30 mg. per day. It should be 
noted, however, that more than one half of 
these patients had had previous abortions. 
That even these previous aborters (with one 
exception) went to term is possibly suggestive 
of steroidal beneficence. Although 16 per cent 
of 74 patients treated with Nilevar estab- 
lished pregnancies during medication, the 
fact that 39 per cent of these 74 had been 
pregnant before would raise some doubt as 
to the value of this gestagen. 

Nevertheless, further investigation of the 
possible efficacy of these hormonal supple- 
ments seems in order. 

4. Dysfunctional flow. The therapeutic ef- 


Progestational 19-nor steroids in gynecology 763 


fect of gestagens in cases of anovulatory dys- 
functional flow is very gratifying (Table 
VII). With attentive adjustment of dosage 
and proper choice of steroid, more than 80 
per cent of regular flow sequences can be 
obtained, which is an excellent result, in 
spite of the probability that 15 to 20 per 
cent of patients will experience some nausea, 
mastalgia, or mild abdominal or pelvic dis- 
comfort. Many more, in response to an in- 
vitation, will report miscellaneous incidental 
signs or sensations. 


Conception control 


By far the most dramatic effect of Enovid 
or Norlutin in proper regimen is the inescap- 
able result of their unfailing suppression of 
ovulation. Experiments at the Study Center 
(Tables VIII and IX) are fully in accord 
with the more extensive field trials in Puerto 


Table VII. Gestagens for dysfunctional flow (November, 1955, to September, 1959) * 


Improvement | Side effectst 

Dose No. of | No. of | No. of | | No. of 
Regimen Medication | (mg. per day) | cycles cycles | % cases % 
Day 5 through Norlutin 10-30 31 22 71 5 29 
25 Enovid 10-40 116 95 82 15 42 
Nilevar 20-40 4 0 0 2 100 
Nilevar and 40 11 9 82 1 100 


stilbestrol 0.1 & 0.2 


*Forty-three patients ranging in age from 18 to 54 years (mean 34) were studied. 


{These comprise: nausea, weight gain and/or edema, breast symptoms, abdominal pains, pelvic cramps, etc. 


Table VIII. Gestagens for suppression of ovulation—effects on cycle length and 


duration of flow (April, 1956, to August, 1959)* 


Average cycle Average duration 
peated | length | of flow 
Dose with No. of From From 
(mg. per| No. of | Average| previous treatment |menstrual menstrual 
Medication | day) casest age pregnancies cyclest history Treated | history | Treated 
Norlutin 10 8 30.3 6 25 29.4 26.5 5.7 4.1 
15 2 23.0 2 4 29.0 27.0 5.0 4.7 
20 25 29.7 21 116 28.5 28.7 Le 4.3 
30 4 31.0 4 9 29.0 27.2 5.1 5.0 
Enovid 5 2§ 33.5 2 + 28.5 29.3 3.0 2.0 
10 35]| 31.4 32 260 30.4 28.0 5.4 4.4 
20 + 34.0 4 23 28.0 27.7 6.0 4.3 


*No pregnancies during treatment of 58 patients (Day 5 through 25). 


+Some patients had more than one regimen of treatment. 


tIn 12 additional cycles, Nilevar was given, alone or with stilbestrol. 


$One of these still on treatment. 


|| Twenty-two of this group still on treatment. 
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Table IX. Gestagens for suppression of ovulation—incidence of breakthrough bleed- 
ing, occult regression, and side effects (April, 1956, to August, 1959)* 


Dose No. of 


Breakthrough 


Occult regression | Side effects§ 


(mg. per| No.of |\treatment| No. of 
Medication day) casest 


cyclest | patients 


No. of| 9% of | No. of 


No. of| % of | No. of | % of 


Norlutin 10 8 25 4 
15 2 + 1 
20 25 116 7 
30 4 9 0 
Enovid 5 1 
10 35] 260 3 
20 4 23 1 


4 
1 
10 
0 


1 
4 


cycles | patients) patients| cycles patients| patients patients 

50 1 1 13 0 0 
50 0 0 0 0 0 
28 3 5 12 13 52 
0 0 0 0 0 0 
50 0 0 0 0 0 
9 2 2 6 16 46 
25 0 0 0 3 75 


1 


*No pregnancies during treatment of 58 patients (Day 5 through 25). 


+Some patients had more than one regimen of treatment. 


tIn 12 additional cycles, Nilevar was given, alone or with stilbestrol. 


§Side effects include: nausea, weight gain and/or edema, breast symptoms, abdominal pains, and pelvic cramps. 


|}One of these still on treatment. 


{Twenty-two of this group still on treatment. 


Rico and Haiti.” **° Among 830 patients 
treated in these islands through 635 woman- 
years, only one pregnancy occurred in those 
who took Enovid as directed in usual dosages 
of 10 mg. per day from Day 5 through Day 
24 of each cycle, in spite of continuance of 
the antecedent coital frequency. This, before 
medication, had resulted in a pregnancy rate 
of 61.2 per 100 woman-years (Table IT).’ 
In this case, the certainty of prescribed medi- 
cation was reportedly doubtful (Table X). 

The contraceptive efficacy of properly 
used Enovid and so, probably, also of Nor- 
lutin, has been previously expressed by Pin- 
cus.” He writes: “The over-all medication 
rate [i.e., including the cases of faulty adher- 
ence to regimen]. . . represents . . . in terms 
of years of exposure to the chances of con- 


ception . . . a 98.9% reduction in fertility.” 


Effects on the ovaries 


Although careful study of patients treated 
with the 19-nor steroids has disclosed no 


Table X. Fertility control with Enovid: 
pregnancies according to number of 
tablets missed 


No. of No. of Rate per 100 


tablets missed pregnancies woman-years 
0 1(?) 0.2 
1-5 5 7.7 
6-19 11 43.3 
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serious ill effects on health or happiness— 
indeed, quite the opposite—the thought oc- 
curred to us that possibly primordial follicles 
might be damaged, thus causing subsequent 
infertility or a premature menopause. Com- 
parison of actual counts of apparently nor- 
mal primordial follicles in suitably grouped 
control ovaries from untreated women with 
a smaller but comparable number of portions 
of ovaries from treated patients failed to re- 
veal any destructive effect. 

Furthermore, the prompt mean pregnancy 
rate of 193 per 100 exposure-years in 54 pa- 
tients at follow-up examination during the 
6 months following withdrawal of Enovid 
medication appeared confirmatory of safety.*® 


Comment 


We conclude that, in Enovid and Nor- 
lutin, gynecologists are supplied with pro- 
gestational agents which, when properly 
used, are harmless yet remarkably efficacious 
in relief of many disturbances of menstrua- 
tion and reproduction. 


The invaluable assemblage of data by Miss 
Polly Porter at the Reproductive Study Center, 
by Miss Ruth Crozier at the Worcester Founda- 
tion, and by Miss Iris Rodriguez of the Family 
Planning Association of Puerto Rico is highly ap- 
preciated. Supplies of Norlutin from Parke, Davis 
& Company, and of Enovid and Nilevar from 
G. D. Searle & Co. are gratefully acknowledged. 
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somewhat equivocal—benefit while under therapy 
with a tendency to recur in 2 or 3 months. We 
also have noted the passage of a membrane after 
several months’ therapy. 

In treating bleeding at the menopause, we have 
had rather severe withdrawal bleeding and break- 
through bleeding that was troublesome and dis- 
concerting. 

We do not have sufficient and complete data 
on our early pregnant patients to allow strong 
statements but, in two patients who had fairly 
large doses during pregnancy, we found no abnor- 
malities in the living babies. 

It has been helpful in patients who have amen- 
orrhea and when anticipated withdrawal bleeding 
has occurred. It is of use in the progressive study 
of such patients. 

The fact that Enovid has an estrogen content 
is helpful and at present the formula and ef- 
fect are better understood. There is a fair degree 
of unanimity that the agent is uterotropic, that 
the breasts are affected, that endometrial changes 
are produced, varying with the time of beginning 
the drug, and that ovulation is delayed. We still 
hold some doubt as to its being a potent gonado- 
tropin inhibitor in human beings. It often pro- 
duces nausea, which can be relieved by varying 
the dosage. We have not used these drugs as con- 
traception agents nor to delay menstruation for 
convenience. 

Dr. Epmunp W. OversTREET, San Francisco, 
California. All of us have had many years of dis- 
appointment in the clinical efficacy of proges- 
terone and anhydrohydroxyprogesterone prepara- 
tions. But our hopes have recently been rekindled 
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by the production of new steroid derivatives 
which possess both high progestational potency 
(hence, relatively low cost) and effectiveness by 
the oral route. Unfortunately, they may be a 
mixed blessing because of their other actions: 
estrogenic, androgenic, anabolic, myotropic, and 
edematigenous. So, if we are to learn just how 
these agents should fit into our clinical therapy 
effectively and safely, we must give strict heed 
to the findings of experienced, careful observers, 
and surely no one has had a more extensive ex- 
perience with them than Dr. Rock. 

His remarks about the safety of these gestagens 
are most reassuring. The three agents of which he 
speaks are the commercial products most acces- 
sible at present. A large number of patients sub- 
jected to almost constant therapeutic doses of 
them for at least 2 years showed no demonstrable 
permanent ill effects. This helps greatly to bolster 
our hopes for their therapeutic value. 

Moreover, the authors’ results in various gyne- 
cologic uses are encouraging. Our earlier methods 
for “medical curettage” and endocrine manage- 
ment of dysfunctional bleeding are apparently 
considerably bettered by these new gestagens. The 
authors also feel that in this condition surgical 
curettage can thus be avoided. An especial ex- 
ample of this is the “bobby-sox bleeder.” But it is 
essential to echo vigorously their warning regard- 
ing the exclusion by other appropriate methods 
of possible grave uterine pathologic conditions— 
if curettage is to be omitted as part of the ther- 
apy of abnormal uterine bleeding. Most of us, I 
think, would be glad to see these gestagens dis- 
place the other two steroid agents in the treat- 
ment of this condition: estrogens, though fairly 
effective, are theoretically illogical in most cases; 
androgens, in effective doses, often produce un- 
desirable side effects. So it may be a pleasure to 
turn back to the gestagens. 

The same statements apply, to a degree, in the 
treatment of essential or primary dysmenorrhea. 
But I cannot agree that this condition may be 
treated chronically or definitively, as the authors 
imply, by long-continued suppression of ovula- 
tion. Only its temporary suppression in the initial 
approach to therapy is a well-accepted method. 
For this, however, the gestagens may well turn 
out to be better agents than either estrogens or 
androgens. 

In patients with essential dysmenorrhea the 
authors speak of “no benefit” to the symptoms 
if the gestagens were administered after ovulation 
had occurred. As a matter of theoretic interest 
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I should like to ask whether any aggravation of 
dysmenorrhea by such postovulation therapy was 
observed. Or was any appreciable premenstrual 
tension syndrome produced by it? 

Finally, the authors mention—calmly and al- 
most in passing—what may prove to be the most 
important and dramatic use of these gestagens, 
their use as contraceptive agents. Throughout the 
world there is a growing concern over what has 
been termed “the population explosion.” The 
curve of population growth has steepened so rap- 
idly that it now far outstrips any conceivable im- 
provement in the world’s food supply. Steadily 
increasing millions are doomed to starvation in a 
world where two thirds of the people are already 
underfed. Already this population pressure is 
manifest in rapidly climbing rates of so-called 
therapeutic abortion and of sterilization proce- 
dures. It is clear that no matter what the religions 
and philosophies involved may be, the world is 
asking for better methods of population control 
than are now available. One of these is contra- 
ception, in many respects a last desperate hope. 
This paper presents a contraceptive method 
which so far has proved entirely harmless and 
has a failure rate of only 0.2 per 100 woman- 
years—as compared to 7 to 9 per 100 woman- 
years for any prior method. It seems to me that 
we as gynecologists and as a gynecologic society, 
with a prime stake in the consequences of human 
reproduction, should give heed to the significance 
of those figures in relation to the world’s urgent 
population problem! 

Dr. Rock (Closing). When I was speaking of 
side effects I should have included mastalgia with 
nausea, vomiting, and pelvic discomfort. 

I am pleased that Dr. Overstreet mentioned 
ruling out pathologic conditions before treating 
dysfunctional flow. This must always be done. I 
might say that we don’t always do it by vigorous 
methods. I believe that if one can justly assume 
from the patient’s age and history of bleeding 
that there is probably no abnormal pathologic 
condition, one can try these steroids. They will 
not suppress pathologic bleeding for very long; 
so if they are given for a month or 2 months, 
and bleeding persists, one had better use more in- 
tensive methods of diagnosis. 

One very important point is proved quite 
clearly in the Puerto Rican series: that ovulation 
consistently follows treatment with these steroids 
even for 2 to 3 years. The incidence of pregnancy 
among 54 patients who were followed up in 
Puerto Rico during the months of exposure after 
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cessation of medication (extrapolated into 
woman-years) was 193/100 woman-years. So, 
there was no infertility following the medication. 

I quite agree that these steroids when used for 
dysmenorrhea or for dysfunctional flow or for 
hypermenorrhea are dependably effective only 
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during the cycle of treatment. Their effects are 
not to be expected to carry over for more than 
2 months. If, for dysmenorrhea, medication is 
given only after ovulation, it will often be fol- 
lowed by more dysmenorrhea than the patient 
had without treatment. 


960 | 
1ec, 
of 
Nas 
ual 
al- | 
ost q | 
ms, | 
the 
has : 
‘he } | 
ily 
la | 
dy | 
is | 
ed 
ce- 
ns 
is 
rol | 
De. 
od | 
nd 
n- | 
n- 
lat 
ty, 
an 
ce 
nt 
of | 
th 
ed | 
ng 
| 
us 
ne | 
ng 
ic | 
ill 
1S, 
te 
mn 
ds 
cy 
in 
er 


Primary endometriosis of the cervix 


DOLPHIN H. OVERTON, JR., M.D. 


ROBERT B. WILSON, M.D. 


MALCOLM B. DOCKERTY, M.D. 


Rochester, Minnesota 


ENDOMETRIOSIS has been the sub- 
ject of numerous reports and investigations 
over the past 100 years. It is a disease en- 
tity of many aspects, theories, and conjec- 
tures. Every ramification of this disease has 
presented certain problems in morbidity and 
treatment. The subject of this paper, pri- 
mary endometriosis of the cervix, represents 
another of these numerous ramifications. It 
differs from most of the others in that the 
morbidity, the difficulty in diagnosis, and 
the problems of treatment are of lesser mag- 
nitude. 

There are a fair number of reports of 
cervical endometriosis in the literature; 
however, for the most part, these concern 
small numbers of cases, with only a few in- 
vestigations dealing in sizable series. This 
presentation in most respects goes a little 
further by considering a large number of 
examples of cervical endometriosis discov- 
ered clinically as primary cervical lesions in 
a single institution and analyzing them with 
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respect to signs, previous history, associated 
disease, treatment, cause, and miscellaneous 
but pertinent aspects. 


Historical aspects 


For a complete review of the historical 
and etiological aspects of endometriosis, one 
should consult the papers by Ranney’ and 
Gardner, Greene, and Ranney.? These as- 
pects will be alluded to rather briefly in this 
discussion. 

Uterine adenomyoma was first described 
in 1860. In a review in 1936, Cattell and 
Swinton* wrote that they had uncovered 
only 20 cases reported prior to 1921. In 
1925, Sampson’ first used the term “endo- 
metriosis,” and since then this entity has 
become a commonly recognized gynecologic 
lesion. The theories concerning the patho- 
genesis of endometriosis are those of trans- 
plantation of uterine or tubal epithelium 
via the Fallopian tube proposed by Samp- 
son** and the serosal metaplasia theory 
proposed by Iwanoff® in 1896 and enlarged 
upon by Meyer’ in 1919 and by Novak» 
in 1926 and later. Javert'® combined these 
theories in a manner that explains occur- 
rence in the known sites in which the con- 
dition develops. 

There is no universal acceptance of any 
one of these theories. In fact, many advo- 
cates of each still cling to their own pet 
notions. However, probably most subscribe 
to Sampson’s and Javert’s views. It is not 
the object of this paper to add to, or detract 
from, any of these theories. 

Endometriosis of the cervix was once 
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thought to be rare, as evidenced by the fact 
that prior to 1950 only 14 cases had been 
reported. The first of these was by Fels 
in 1928 and the second by Rushmore* in 
1931. In the early forties, a few cases were 
reported by Fobe,*® by Hobbs and Lazar’ 
and by Lash and Rappaport.’* Other docu- 
mented instances followed.?*-?° Larger series 
were studied by Ranney and Chung,® by 
Williams and Richardson,** and by Novak 
and Hoge.*? From these reports, a total of 
107 cases of primary cervical endometriosis 
is available. 


Pathogenesis 


It seems reasonable to believe that the 
pathogenesis of endometriosis of the cervix 
may be properly ascribed to implantation of 
castoff endometrial fragments on previously 
traumatized areas of the cervix. That endo- 
metrium can be transplanted is an estab- 
lished fact.**°* Cron and Gey,*® in 1927, 
reported successful culture of endometrial 
fragments. (An objection to this concerned 
obtaining of the fragments with a dull cu- 
rette.) Keettel and Stein,®® however, suc- 
cessfully cultured castoff menstrual frag- 
ments. The well-known experimental work 
of Te Linde, Scott, and Wharton*® ** with 
monkeys added much weight to the tenet of 
viability of transmitted endometrium. By 
surgical “manipulation” of the uterus in 
monkeys, they produced intra-abdominal 
menstruation followed by endometriosis in 
6 of 10 animals studied. Their work has 
also received support in man from cases in 
which obstructive uterine anomalies existed, 
as reported by Fallas.4? Ridley and Ed- 
wards*® recently successfully implanted men- 
strual fragments on the anterior abdominal 
wall in at least one patient. The only ob- 
jection to the latter investigation was that 
the authors employed centrifuged concen- 
trates of the fragments for injection. 

As previous cervical trauma seems to have 
been a common instigating denominator in 
the production of cervical endometriosis in 
almost all the cases reported, and since the 
incidence of cervical trauma is high, there 
has been occasional speculation as to the 
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relative infrequency of the condition. Hobbs 
and Lazar*’ have suggested that the climate 
of an unfavorable pH might be a factor in- 
hibiting the growth of endometrial tissue on 
the cervix. Lash and Rappaport"® expressed 
the view that the absence of sterile condi- 
tions, the resistance of intact squamous epi- 
thelium, and the frequent presence of some 
degree of infection in cervical erosions and 
lacerations were inhibiting factors. How- 
ever, Scott and Te Linde** stated that when 
infection complicates a traumatized cervix 
and healing is delayed, an interval of physi- 
ologic menstruation might allow endometrial 
fragments to be more readily implanted 
therein. 


Material and method 


Mayo Clinic files contain records of 80 
cases in which a diagnosis of cervical endo- 
metriosis had been made in the period 1945 
through April, 1958. Tissue specimens and 
original slides from these cases were re- 
viewed. For acceptance within the frame- 


work of this presentation, we insisted that 
the lesion be confined to the cervix, that it 
be adjacent to the squamous epithelium (in 
order to avoid confusion with metaplastic 
endocervical epithelium), and that it feature 
both glandular and stromal components. By 
these criteria, essentially those of Lash and 
Rappaport,*® 15 cases were deleted, leaving 
65 for analysis. 


Clinical features 


The average age of patients was 38.5 
years and the range was from 24 to 53 
years. Fifty of the 65 patients were in the 
fourth and fifth decades of life and none 
were postmenopausal. Sixty had regular 
menses, although one was pregnant at the 
time of diagnosis. 

The clinical appearance of these lesions 
varied widely, but they were, as might be 
expected, strikingly similar to those pre- 
viously reported. No evidence of a con- 
sistently typical lesion was apparent, for in 
18 cases the descriptions were nonspecific, 
and in 18 others the notes gave accounts 
of friable, easily bleeding areas and erosions 
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Fig. 1. Cervical endometriosis exhibiting late 
secretory phase with tortuosity of glands and 
lymphocytic infiltration. (Hematoxylin and eosin. 
x100.) 


which could indicate almost anything. Blu- 
ish, black, or red cystic or punctate areas 
accounted for 17 lesions, and these prob- 
ably represent the abnormality usually 
thought to be typical of cervical endometri- 
osis. Granular areas and evidence of cer- 
vicitis were present in 8 cases, and hemor- 
rhagic areas in 4. In 2 patients, carcinoma 
was highly suspected, which bears out re- 
ports of similar instances in the literature. 
In most cases, the lesions were located on 
the anterior lip of the cervix or immedi- 
ately adjacent to the external os. 

There were no subjective symptoms di- 
rectly attributable to the cervical endometri- 
osis. The signs consisted of vaginal bleeding, 
spotting, or discharge. In almost half (46 
per cent) of the patients, the lesions were 
found during routine examinations or during 
examinations for other reasons and not be- 
cause the patient had complained of inter- 
menstrual bleeding. Twenty-nine per cent 
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of the patients had had episodes of red to 
reddish-brown premenstrual spotting lasting 
2 to 10 days. Intermenstrual and postmen- 
strual spotting occurred in 14 per cent and 
6 per cent, respectively, and usually lasted 
1 to 4 days. Such vaginal bleeding occurred 
in single, intermittent, or cyclic episodes. 

Postcoital bleeding was the sole sign in 
one patient. One patient presented with a 
history of vaginal spotting during the first 6 
weeks of pregnancy. There was one interest- 
ing occurrence of a regular brownish dis- 
charge every 3 weeks associated with endo- 
metriosis in a cervical stump. 


Treatment 


Treatment consisted mainly of simple ex- 
cision, electrocautery, or both. Fifty-six of 
the 65 patients were treated by biopsy and 
cautery. This, if adequately done, should be 
sufficient. On eight occasions, simple ex- 
cision was the sole treatment. In no instance 


Fig. 2. Cervical endometriosis in late secretory 
phase with tortuosity, basal nuclei, increase in 
stromal cells, edema, and lymphocytic infiltration. 
(Hematoxylin and eosin. <100.) 
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was hysterectomy performed as the primary 
method of therapy. The unusual lesion, such 
as the endometrial cyst reported by Plager 
and associates,** obviously requires more rad- 
ical treatment. 


Histopathology 


Without exception, all tissues used for 
this study were biopsy specimens; hence, 
there can be no discussion of gross speci- 
mens. The in situ appearance has been de- 
scribed in the clinical section. 

The histologic picture was_ variable. 
Glands and stroma were necessarily present 
as a basis for the diagnosis. The glands, lined 
by cylindrical epithelium of varying heights, 
were identical with those of uterine mucosa. 
The number of glands varied from few to 
many. The spindle- and star-shaped stromal 
cells also were identical to those of uterine 
mucosa and presented a highly variable pic- 
ture. In some instances, they surrounded the 


Fig. 3. Late secretory endometrium from same 
patient as represented in Fig. 2 to show correla- 
tion of secretory activity. (Hematoxylin and 
eosin. x100.) 
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Fig. 4. Decidual reaction in a focus of cervical 
endometriosis with typical large, polygonal, de- 
cidual cells. (Hematoxylin and eosin. <100.) 


glands only, in others they filled the field. 
There was no consistency in the proportion 
of glands to stroma, with either predom- 
inating from section to section (Figs. 1-8). 

All stages or phases of the menstrual cycle 
were demonstrated in the specimens. No 
correlation with the uterine endometrium 
was possible because endometrium usually 
was not available. A progestational response 
of the ectopic endometrium was evident in 
31 cases, a secretory menstruating phase in 
10, and an estrogenic response in the re- 
maining 24. The high incidence of proges- 
tational change correlates well with that 
noted by Novak and Hoge,*? who contrasted 
this hormonal responsiveness of cervical en- 
dometriosis to the unresponsiveness of deep 
cervical or pelvic endometriosis. There was 
one instance of a decidual reaction associ- 
ated with pregnancy, and one instance of 
pseudodecidual reaction in the absence of 
pregnancy. 

In all instances, the site of the ectopic 
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Fig. 5. Cervical endometriosis with ulceration 
through overlying squamous epithelium. (Hema- 
toxylin and eosin. x30.) 


endometrium was immediately below or 
within the diameter of one high-power field 
of the ove,’ ‘uamous epithelium. In 
general, the syua ~ us epithelium was in- 
tact, but ulcerati. as demonstrated on 8 
occasions. Infiltration with lymphocytes and 
small round cells was noted in 13 instances, 
indicating mild to moderate degrees of 
chronic inflammation. There was no evi- 
dence of acute inflammation at any time. 


Comment 


Primary cervical endometriosis is rarely a 
serious or disabling entity. Its production of 
vaginal bleeding and suspicious cervical le- 
sions necessitates its being diagnosed and 
treated in order to exclude more serious con- 
ditions. Furthermore, the condition is impor- 
tant not because of its intrinsic characteris- 
tics, but because the lesions are often so 
small that they are overlooked and patients 
are then unnecessarily subjected to curet- 
tage and perhaps to prolonged investigation 
and treatment for menstrual disorders. 

The literature*® ** almost uniformly ,re- 
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Table I. Instances of previous cervical 
trauma 


Type of trauma Instances 
None 3 
Cervical cautery 41 
Vaginal delivery 50 
Dilatation and curettage 16 


ports some type of history of previous trauma 
to the cervix. Prior trauma was present in 
all but 3 instances in this series, and in these 
3 no explanation could account for the oc- 
currence of endometriosis unless one con- 
siders the possibility of a previous inflam- 
matory episode with delayed healing, or even 
a different cause (metaplasia?). The re- 
maining 62 patients had had previous 
trauma by cautery, dilatation and curettage, 
vaginal delivery, miscellaneous procedures, 
or some combination of these (Tables I and 
II). Of particular interest was the high 
incidence (63 per cent) of prior cervical 
cautery in this series, a fact not previously 


Fig. 6. Cervical endometriosis in late proliferative 
phase with abundant stroma and hemorrhage. 
(Hematoxylin and eosin. <100.) 
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Fig. 7. a and 6b, Cervical endometriosis with early secretory phase with more central nuclei, 
subnuclear vacuolization, and looser stroma. (Hematoxylin and eosin. a, x100; 6, x300.) 


stressed in the literature. Certainly, cervical 
trauma is relatively common in these times. 
Infection of traumatized areas, with delayed 
healing, is undoubtedly the primary factor 
in the production of this entity, particularly 
in instances of cauterization or postpartum 
tears. 

It may be that our practice of performing 
cautery of the cervix a few days after the 
cessation of menstruation (in this series, 65 
per cent) may result in a stage of healing 
at the time of the next menses which is 
favorable for the implantation of endome- 
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trial fragments. Even if this should be the 
case, we would still prefer to perform cau- 
terization at this time of the menstrual cycle 
because then the patient is unlikely to be 
pregnant and because any postcautery bleed- 
ing that might occur and require treatment 
would be unlikely to coincide with actual 
menstrual flow. 


Summary and conclusions 

Primary cervical endometriosis is being 
recognized with increased frequency as in- 
dicated by the fact that at least 21 reports 
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Fig. 8. a, Pseudodecidual changes in a focus of cervical endometriosis with larger stromal 
cells than usual and hemorrhage. 6, Other area from lesion shown in a in which the features 
are clearly those of late secretory endometrium. (Hematoxylin and eosin. x100.) 


representing some 107 cases were published 
from 1928 through 1958. The following ob- 
servations are made on the basis of a review 
of 65 clinically and histologically verified 
examples of this condition encountered at 
the Mayo Clinic in the period 1945 through 
April, 1959. 

1. Primary cervical endometriosis was 
most common in the fourth and fifth dec- 
ades of life, and all cases occurred pre- 
menopausally. Twenty-three per cent of the 
patients were nulliparous. 


2. Vaginal spotting or bleeding was the 
most common sign, occurring mostly pre- 
menstrually. However, 46 per cent of the 
patients had no abnormal bleeding or dis- 
charge. 

3. The lesions were not consistently char- 
acteristic. They varied from nonspecific fri- 
able, erosive, or bleeding areas to clearly 
defined blue, black, or red cystic or punc- 
tate areas. 

4. Cervical trauma appeared to be an 
etiological factor in all but 3 patients in this 
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Table II. Patients with previous cervical 


trauma 

Type of trauma Patients 
None 3 
Cervical cautery only 6 


Vaginal delivery only 

Dilatation and curettage only 3 
Cervical cautery, vaginal delivery 28 
Cervical cautery, dilatation and curettage 2 
Vaginal delivery, dilatation and curettage 6 
Cervical cautery, vaginal delivery, 


dilatation and curettage 5 
Vaginal delivery, miscellaneous 

cervical procedures 5 
Tenaculum bites (oil and gas tubal 

studies ) 1 

Total 65 


series, which is consistent with the incidence 
reported in the literature. Cervical cautery 
comprised 63 per cent of the various types 
of trauma, the other types consisting of 
vaginal delivery, dilatation and curettage, 
and at least one injury caused by a tenacu- 
lum. 

5. Sixty-five per cent of the cauterizations 
were performed about a week postmenstru- 
ally; this percentage does not appear overly 
high when it is compared with the cor- 
responding percentage for patients who do 
not have primary cervical endometriosis. 
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6. There is much agreement, backed up 
with clinical and experimental support, 
that menstrual epithelium can implant. In 
view of the frequency of cervical trauma, it 
is apparent that some additional factor, 
most likely infection, plays a role in the fail- 
ure of endometriosis to develop in more 
than a small percentage of women. 

7. Histologically, the lesions of primary 
cervical endometriosis were located super- 
ficially, with occasional ulceration through 
the overlying squamous epithelium. There 
was occasional evidence of chronic inflam- 
mation as well as hemorrhage. There was 
one example each of decidual and pseudo- 
decidual reactions. 

8. There was also microscopic evidence 
that these superficial lesions react to cyclic 
hormonal stimuli. 

9. The treatment of choice would appear 
to be simple excision for identification, fol- 
lowed by electrocautery. The use of aseptic 
technique, prophylactic antiseptic agents, 
and close posttreatment observation would 
seem indicated. 

10. This is not a serious or disabling 
disease. Its significance is, mainly, in its oc- 
casional production of abnormal vaginal 
bleeding or discharge and its production of 
suspicious cervical lesions. 
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Discussion 


Dr. R. Gorpon Dovuc tas, New York, New 
York. Dr. Overton and his associates are to be 
commended for this timely report coming as it 
does just 100 years following the first descrip- 
tion of ectopically situated endometrium. While 
the term “endometriosis” has been in use for 
only some 35 years, a vast literature has ac- 
cumulated on many aspects of this intriguing 
condition. Much has been written concerning the 
common intrapelvic sites as well as less com- 
monly encountered locations, such as abdominal 
scars, kidney, vulva, ureter, bladder, extremities, 
etc. Adenomyosis of varying degrees is found on 
routine pathologic examination in at least 12 
per cent of all uteri removed on our service. It 
is most significant, as the authors have pointed 
out, that up to a decade ago only 6 cases of pri- 
mary cervical endometriosis had been reported 
in the literature and another 100 instances of 
this disorder have been reported since that time. 
Dr. Overton’s report adds 65 cases covering a 
15 year period which represents 38 per cent of 
the total now reported. I presume that one im- 
portant reason for the lack of previous reports 
of large series is the fact that the lesions are 
usually small, symptomless, and cured by a 
simple office procedure, or become quiescent 
with the advent of the menopause. Another 
reason is the far greater significance of carci- 
noma. If the latter is ruled out by smears and 
biopsies, the benign lesions, which may include 
unrecognized endometriosis, are then treated by 


electrocoagulation. It is also probable that the *‘ 
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treatment is carried out often without the pre- 
liminary diagnostic procedures. 

The authors have not stated the total number 
of biopsies of the cervix performed during the 
15 year period during which these 65 cases were 
discovered. A review of our pathologic material 
in the New York Lying-In Hospital for the year 
ending June 30, 1959, revealed 1,140 cervical 
biopsies and 91 amputated cervices or large cone 
biopsy specimens. Minimal but classical en- 
dometriosis was found in 2 of the biopsies but 
in none of the latter specimens. A third patient 
had a lesion on the posterior lip of the cervix 
but also a larger lesion in the posterior cul-de-sac 
and accordingly cannot be included as primary 
endometriosis of the cervix. During the same 12 
month period, 485 uteri were removed and in 
all but 4 the entire cervix was present for ex- 
amination. In 23 specimens endometriosis was 
present and in 3 of these it was classified as 
extensive. This type of adenomyosis of the cervix 
has not been included in the discussion by the 
essayist but it is obviously encountered much 
more frequently than the superficial lesions of 
the portio vaginalis of the cervix. In this lesion 
the stroma and glands are located in the pe- 
ripheral region of the cervix and usually in the 
upper half of the organ. It may be significant 
that of the 23 patients with deep endometriosis 
in the cervix 9 had involvement elsewhere (5 
adenomyosis, 3 pelvic endometriosis, and | 
lymph node involvement). Accordingly, of 1,716 
patients whose cervices were examined histo- 
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logically, 2 had primary superficial involvement 
of the portio similar to the cases described by 
Dr. Overton, and an additional 23 had varying 
degrees of deep endometriosis of the cervix. 
This latter condition could have given rise to 
the large endometrial cyst of the cervix reported 
by Plager. 

The importance of previous surgical trauma 
has been stressed as an etiological factor by the 
essayists as well as by other authors on this 
subject. Of the 25 patients referred to on our 
service, all but 4 had previous cervical trauma 
as described by the authors. Obviously, the deep 
involvement in 23 of these patients was in no 
way related to the trauma. With the exception 
of the high incidence of the earlier use of the 
cautery in the authors’ series, the other types 
of trauma are rather routine in the experience 
of the average married woman. 

Dr. Frank R. Lock, Winston-Salem, North 
Carolina. Drs. Overton, Wilson, and Dockerty 
have found 65 acceptable cases of endometriosis 
of the cervix in the vast pathological material of 
the Mayo Clinic by review of the 14 year period 
1945-1959. They point out that the condition 
should no longer be considered as rare, but they 
do not compare this with the number of women 
seen or the number of gynecological pathology 
specimens to arrive at some index of the in- 
cidence of the problem. The lesion had no char- 
acteristic signs or symptoms. The gross appear- 
ance was not unusual. Therefore, the diagnosis 
resulted from their practice of using biopsy ex- 
amination frequently with abnormal cervical 
findings. 

We believe that all abnormal cervices must 
be biopsied and do not rely upon Papanicolaou 
smears or other limited techniques to differentiate 
benign and malignant cervical lesions. We have 
observed endometriosis of the cervix infrequently, 
but quite agree that it is not a rare condition. 

Dr. Overton emphasized the importance of 
local trauma as a factor in the etiology of cervical 
endometriosis and seems to lean heavily toward 
Sampson’s theory of etiology. Even Dr. Gardner 
has recently conceded that growth of des- 
quamated menstrual endometrium may occur, 
because of the experiment conducted on human 
beings by Ridley and Edwards. 

Clinicians and clinical pathologists may have 
departed too far from the observations of fun- 
damental biology. The Textbook of Histology, 
by Maximow and Bloom, considers the connec- 
tive tissue proper under its various primary com- 
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ponents, one of which is an undifferentiated 
(mesenchymal) cell. May I quote the comment 
on this cell. “Many investigators believe with 
Marchand that some outstretched connective 
tissue cells persist in the adult organism with the 
potencies of mesenchymal cells. They are often 
smaller than fibroblasts, but have the same 
general appearance; in the loose connective tissue 
they are usually arranged along the blood vessels, 
particularly along the capillaries. The convic- 
tion that they are not common fibroblasts, but 
are undifferentiated cells is gathered from nu- 
merous observations which show that, under the 
influence of certain stimuli—as in tissue cultures, 
inflammation, and the effects of injection of 
blood toxins—they may develop into new cell 
types. They probably have much the same prop- 
erties as the primitive reticular cells of the blood 
forming tissues and of the free lymphoid stem 
cells.” 

In 1953 I mentioned this phenomenon in re- 
lation to the studies on “Proliferation of the 
Reserve Cells in the Human Cervix,” presented 
by Dr. Hellman. We agree with Dr. Robert P. 
Morehead, Professor of Pathology at the Bowman 
Gray School of Medicine, who has long em- 
phasized that the persistence throughout life of 
embryonal and stem cells in various tissues of 
the body poses a problem of both practical and 
theoretical interest, and particularly to those 
concerned with the large group of diseases char- 
acterized by disturbances in the proliferation, 
differentiation, and organization of cells. Tardily 
emphasized by biologists and until recently prac- 
tically ignored by pathologists and clinicians, 
this group of cells in all probability plays a part 
in dysontogenetic hyperplastic, metaplastic and 
neoplastic growth. 

These potencies are expressed to the fullest 
degree in the group of tumors known as malig- 
nant mixed mesodermal tumors. In these neo- 


' plasms, groups of mesodermal cells differentiat- 


ing into loose connective tissue, cartilage, bone, 
fat, smooth muscle, striated muscle, and glandu- 
lar epithelium have been observed. It will be 
recalled that all of these structures are embryo- 
logically indigenous to the mesenchyme. 

The original concept of metaplasia as pro- 
posed by Virchow, namely, that there is a direct 
transformation of adult cells into cells of another 
type, is not supported by data. Pathologists in 
general are in agreement that the process of 
metaplasia is an indirect one, whereby the sub- 
stitution of one type of cell for another is ac- 
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complished by further differentiation of in- 
completely differentiated cells to cells represent- 
ing their latent developmental potencies. 

That endometriosis may represent a more 
advanced stage of differentiation is quite reason- 
able. That it occurs primarily in the tissues 
embryologically related to the genital system is 
compatible with basic biological concepts. Al- 
though the stimuli resulting in proliferation and 
differentiation of the cell of origin are not 
specifically known, the association of trauma with 
cervical endometriosis is emphasized by Dr. 
Overton and has been repeatedly pointed out in 
relation to experimental endometriosis. 

Dr. SamMuet A. Wo re, Brooklyn, New York. 
Cervical endometriosis consists of primary and 
secondary types; the former originates in the 
cervix, the latter reaches this site by lymphatic 
and/or hematogenic spread from the primary 
lesions elsewhere in the pelvis. Both types pre- 
sent ectocervical and endocervical forms. The 
primary ectocervical endometrioma is the most 
frequent lesion. 

Primary cervical endometriosis arises as fol- 
lows: (1) by surface trauma (incurred during 
delivery or after operation), followed by sub- 
sequent implantation and growth of detached 
endometrial fragments; (2) by “developmental 
ectopia”—cell rests from the Miillerian tubercle 
of the primary vaginal plate remain on or be- 
neath the lining epithelium of the upper vagina, 
its fornices, or infravaginal cervix, with later 
formation of endometrioma; (3) by metaplasia 
of endocervical into endometrial cells with se- 
quential development of a _ stromatogenous 
mantle; (4) by “anatomical heterotopic fault”— 
glands of the isthmus uteri are displaced into 
the fibromuscular wall of the cervix and extend 
caudad to the histological internal os. Tubal 
prosoplasia of the glands is frequently associated. 
Stroma is poorly formed. 

Cervical endometriosis of the secondary type 
arises by: (1) descent of uterine stromatosis or 
adenomyosis interna into the cervix; (2) lym- 
phatic and hematogenic spread from primary 
lesions elsewhere in the pelvis; (3) direct exten- 
sion from lesions in the cul-de-sac or rectovag- 
inal septum. 

Cervical endometriosis is frequently associated 
with uterine fibromyomas and_ endometrial 
polypi. 

The microscopic features of cervical endo- 
metriosis are not unusual. The component glands 
may be nonfunctional, functional, or hyper- 
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plastic. Glands with tubal morphology are fre. 
quent. The stromatogenous mantle is of vary- 
ing thickness. 

A low ectocervical site and a sizable function- 
ing lesion are the necessary requisites for symp- 
toms and diagnosis. Pre- and postmenstrual stain- 
ing associated with postcoital bleeding are the 
usual complaints. 

Clinically, endometriosis of the ectocervix ap- 
pears as minute, ecchymotic foci, hemorrhagic 
papules and/or blebs, and less commonly, super- 
ficial ulcers or subepithelial cysts or nodules. 
Endocervical lesions escape recognition. 

Cauterization or segmental excision of ecto- 
cervical lesions of primary or secondary forms 
yield excellent therapeutic results. 

Cervical endometriosis requires complete 
hysterectomy and bilateral salpingo-oophorec- 
tomy when abdominal pain due to the primary 
pelvic lesion is dominant. 

Dr. C. L. Ranpati, Buffalo, New York. Far 
be it from me to question Gordon Douglas or 
his pathologist, but we should remember that 
some of these foci suggesting endometriosis 
might be the proliferating remnants of meso- 
nephric tubules which Emil Novak (Am. J. Opsr. 
& Gynec. 68: 1222, 1954) described deep in 
the lateral aspects of the cervix. 

Dr. Witson (Closing). It really did not 
occur to me to calculate the incidence of this 
lesion. I suppose it could be done at our insti- 
tution, but it would be a job because we perform 
more than 900 hysterectomies a year. I suppose 
that on each of the 6 operating days of the week 
at least 2 or 3 diagnostic curettages are done. 
Cervical biopsies unassociated with pregnancy 
are, of course, numerous so that we would soon 
get into astronomical figures. I think that in- 
cidence is unimportant at this stage of the game 
because, as I think I mentioned, this lesion is 
often overlooked. 

It is impossible to collect any great series of 
women who have intermenstrual bleeding with- 
out this condition’s being evident as one of the 
etiological causes of such bleeding. Yet, if we 
look at the lists of causes of intermenstrual 
bleeding, seldom, if ever, do we see superficial 
cervical endometriosis on the list. 

My own experience with this minor entity 
has been almost universally with the woman 
who is found to have cervicitis on postpartum 
examination. The usual diagnostic tests are done 
to rule out malignancy and cautery is applied. 


« When the patient comes back, the cervix is 
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nicely healed. Then in 2, 3, or 6 months, or a 
year, she returns again saying, “I’m having 
some bleeding in between my periods.” The 
cervix is examined, and there is this tiny lesion. 
On biopsy examination, I tell the pathologist 
to be sure to look for endometriosis, and in- 
variably he finds it. I think that many times this 
lesion is noted by all of us and we say, “This 
is nothing.” We touch it with the cautery, and 
it is forgotten. So I think the incidence is much 
higher than it would be found to be if we took 
the number of cases we have found and 
determined the ratio between that and the 
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number of cervical biopsies that have been done. 

As I said, I do not wish to enter into the 
etiology of this trouble. I do not know what 
causes it. It seems to me, just to look at the 
lesion, that there must have been an endometrial 
fragment implanted on a raw surface which 
started to grow. However, I cannot discard the 
idea that maybe trauma stimulates cells to grow 
this way. We did not wish to include any in- 
stances of deep cervical endometriosis because 
we wanted to get away from the idea that our 
cases might in some way be associated with en- 
dometriosis that was located within the pelvis. 
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OBSTETRICS 


Use of intranasal oxytocin in obstetrics 


l. A laboratory evaluation 


CHARLES H. HENDRICKS, M.D. 


RONALD A. GABEL, B.S.* 
Cleveland, Ohio 


T HE intranasal route of administration of 
oxytocin, introduced by Hofbauer and 
Hoerner’ in 1927, is no longer being exten- 
sively employed in this country. Studies car- 
ried out in the laboratory at the University 
Hospitals of Cleveland in an effort to deter- 
mine the degree of clinical usefulness of the 
method under modern conditions are de- 
scribed herein. 


Material and methods 


Selected studies were made on 23 pregnant 
inpatients. Those at or beyond term, 18 in 
number, had been brought to the labor floor 
study room in various stages of prelabor and 
labor. Induction in the laboratory was con- 
templated in those cases where labor had not 
already started. Those subjects not yet at 
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term were admitted for a variety of reasons, 
which are listed below along with the num- 
ber of weeks pregnancy: chronic renal dis- 
ease, for induction at 38 weeks; diabetes mel- 
litus, polyhydramnios, macrosomia (4,800 
grams), 36 weeks; voluntary admittance for 
studies only, 34 weeks; death in utero (eryth- 
roblastosis) 6 weeks previously, 30 weeks; 
pre-eclampsia, death in utero one week pre- 
viously, 28 weeks; twins, inevitable abortion, 
22 weeks; progressive otosclerosis, mild psy- 
chosis, therapeutic interruption at recom- 
mendation of otology and neuropsychiatric 
services, 12 weeks. 

All patients were delivered during the pe- 
riod of laboratory observation except for the 
34 weeks pregnant patient, who was delivered 
uneventfully 6 weeks later. 

The subjects were observed while the in- 
trauterine pressure was being constantly re- 
corded through catheters placed in the am- 
niotic fluid and/or the intervillous space, by 
methods previously described.” * The effect 
of intranasal oxytocin was compared in a 
number of patients with the effectiveness of 
a constant intravenous infusion of oxytocin 
at various speeds: 

The drug used in all the studies was syn- 
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thetic oxytocin.* It was administered in sev- 
eral types of dispensers which had originally 
been developed for clinical trials of the effect 
of oxytocin in milk let-down in humans. 
Small bottles of solution with curved nasal 
droppers were used extensively; in these, the 
oxytocin concentration was 8 I.U. per milli- 
liter. Small plastic “squeeze bottles” were 
also tested, and in these the oxytocin con- 
centration was 40 I.U. per milliliter. A num- 
ber of additional studies were carried out in 
which the oxytocin was packaged under 
pressure in a “spray bottle,” with the oxy- 
tocin concentration 40 I.U. per milliliter; but 
after an adequate number of trials it became 
apparent that the simpler forms of dispen- 
sers are equally effective, more dependable, 
and just as convenient as the pressure dis- 
pensers. 

It was found upon testing that a short 
squeeze upon the spray bottle delivered 
about 800 mU. of oxytocin, while a drop 
from the dropper bottle delivered somewhat 
over 500 mU. of oxytocin. In actual prac- 
tice, the usual method was to apply either a 
drop or a short spray into both nostrils at 
each application. 

The choice between the actual drops and 
the plastic sprayer became largely a matter 
of individual preference. There may be some 
small variation in the amount of spray de- 
livered but, as will be indicated in the results, 
this difference is not critical. Some of the pa- 
tients noted a burning sensation in the nasal 
mucosa from direct contact with the drops, 
but this was observed less frequently when 
the spray was used. A few additional pa- 
tients, who disliked all forms of nose drops 
because of previous conditioning, accepted 
the medication from the spray bottle quite 
easily. With either type of dispenser, a few 
of the patients noted a mild degree of nasal 
congestion at some time after the medication 
had been used, but how much of this symp- 
tom was due directly to the nasal congestion 
sometimes seen in advancing labor could not 
readily be determined. 


*Syntocinon, supplied by Sandoz, Inc., Hanover, New 
Jersey. 
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Results 


In considering the potential usefulness of 
a drug, or of a given route of administration, 
there are certain things that one would like 
to know: the time of onset of the action, as 
well as its strength and duration; the phys- 
iologic effects; its variability from one pa- 
tient to another; and its margins of safety. 
Much of this information may be gained by 
careful observation of human pregnancies 
under various clinical conditions. The follow- 
ing laboratory observations should be per- 
tinent to the question as to whether or not 
intranasal oxytocin is an acceptable item in 
the obstetric armamentarium. 

Any increase in uterine activity which is 
to result from a single intranasal exposure to 
oxytocin will usually become evident within 
5 to 7 minutes after administration. In the 
uterus which has not yet become especially 
sensitive, the point of increase in uterine ac- 
tivity may be somewhat difficult to demon- 
strate in the labor room, but ordinarily it 
can be quite easily quantitated in laboratory 
subjects at or near term, through calculation 
of the activity indicated by continuous re- 
cordings of the intrauterine pressure. In Fig. 
1, a, for example, it would appear from the 
tracing that the uterine activity had been 
mildly enhanced soon after the single expo- 
sure to intranasal oxytocin. This impression 
is greatly strengthened by calculating time- 
intensity values of the contractions. It was 
found that the average amount of uterine 
activity of the 10 contractions preceding the 
oxytocin was 77 Montevideo units,* while the 
average contractility value of the 10 con- 
tractions after oxytocin was administered 
was 123 Montevideo units, or an increase of 
nearly 60 per cent. 

The peak of the increased activity after 
intranasal oxytocin is usually achieved 
within 10 to 20 minutes post administration, 
after which there tends to begin a slow de- 
cline toward a new level of spontaneous ac- 
tivity. The new level of spontaneous activity 
is often higher than the original level, thus 
indicating the normal advance of prelabor or 
labor, whichever the clinical status may be. 

While there is a certain amount of varia- 
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a TERM (preeciampsia) 
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b. TERM SPONTANEOUS ACTIVITY 


b (continued) 


PRESSURE 


b. (continued) 


5 10 1S 


c. (same subject os b) INTRAVENOUS INFUSION OXYTOCIN, 2mU/min. 


WISAM, 7-7-59 


AM. 7-7-59 


12:25 PM. 7-7-59 


4:05 PM. 7-7-59 


tively. 


bility in the response induced by a single ap- 
plication of intranasal oxytocin, it may be 
said in general that a single application rep- 
resents a relatively weak stimulus to uterine 
activity. In Fig. 1, 6 is shown a tracing from 
a subject at term, in whom a single applica- 
tion of intranasal oxytocin failed to induce 
anything more than an equivocal response 
in uterine activity. Three further applica- 
tions at 10 minute intervals ied to significant 
rises in uterine activity, but the total amount 
of activity induced was never large. The ac- 
tivity induced by nasal drops in this case 
was quite comparable to that subsequently 
maintained by the constant infusion intra- 
venously of 2 mU. per minute of oxytocin. 
Another indication of the smallness of the 
intranasally applied dose is shown in Fig. 2 


TIME MINUTES 


Fig. 1. Tracings of the amniotic fluid pressure, showing the effect of the application of 
intranasal oxytocin (arrows). a, Term pregnancy. A single application of intranasal 
oxytocin resulted in a mild increase in uterine activity. 6 and ¢c, A comparison of spon- 
taneous uterine activity with the effects of intranasal and intravenous oxytocin, respec- 


(see also Fig. 1, a). In this primigravida at 
term, who was not in labor, four sequential 
applications of intranasal oxytocin at vari- 
able intervals induced very modest rises in 
uterine activity. In the same subject, how- 
ever, the intramuscular administration of 0.5 
minim (333 mU.) of oxytocin brought about 
a relatively large response, thus indicating 
that in this particular individual the total 
response to intranasal oxytocin was only a 
small fraction of that induced by 0.5 minim 
of intramuscular oxytocin. 

It is impossible to quantitate these com- 
parisons exactly, but certain rough estima- 
tions can be made of the relative effective- 
ness of the various routes of administration. 
Two drops of the intranasal preparation 


* contain approximately 1,000 mU. of oxyto- 
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cin. One application of this amount of oxy- 
tocin intranasally would appear to be 
roughly equivalent to the intramuscular ad- 
ministration of 50 mU. of oxytocin, which, 
in turn, appears to be relatively comparable 
to the intravenous administration of 2 mU. 
per minute applied for approximately 5 min- 
utes, or a total of 10 mU. intravenously. This 
indicates,.of course, that only a minute frac- 
tion of the oxytocin administered intra- 
nasally is ever actually absorbed—the bulk 
of the drug simply passes back through the 
nasopharynx and is swallowed by the pa- 
tient. It would appear, then, that the re- 
sponse brought about by the administration 
of 10 mU. of oxytocin intravenously requires 
approximately 5 times as much oxytocin ad- 
ministered intramuscularly and approxi- 
mately 100 times as large a dose when the 
intranasal route is used for absorption. 

A most important “background area” for 
consideration is the question of the amount 
of the response which may reasonably be an- 
ticipated from the use of intranasal oxytocin 
in any given case, and the subsequent inter- 
pretation of the clinical significance of that 
response. 

Knaus,° in animal experimentation re- 
ported in 1926, noted the increasing sensitiv- 
ity of the uterus at term and found that 
labor could be induced easily at term with 
small doses of Pituitrin which would be in- 
effective earlier in pregnancy. His observa- 
tions on animals apply almost equally well 
to a large proportion of pregnant women— 
so well, in fact, that there is a large area of 
clinical practice and teaching which assumes 
that it is not usually feasible to attempt oxy- 
tocin induction much before term because 
the uterus will not be sufficiently sensitized 
to the oxytocin. 

While there is a high degree of correlation 
between the duration of gestation and uter- 


ine sensitivity, these two factors involving 


time versus dose-responsiveness are by no 
means equatable. In other words, one can- 
not with any certainty predict that the pa- 
tient at term will show a high degree of 
sensitivity to oxytocin; nor with certainty 
can it be stated that the patient whose uterus 
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is markedly sensitive to oxytocin is at term. 

Undetermined factors may operate to pre- 
vent the uterus from developing the expected 
quota of sensitivity to oxytocin at term. This 
is illustrated in Fig. 1, b, a 43 weeks’ gesta- 
tion which showed almost no response to the 
initial application of intranasal oxytocin, and 
far less than the usual response to oxytocin 
drops applied at 10 minute intervals. Al- 
though the response was deficient in quan- 
tity, the qualitative response was a perfectly 
normal one—that is, the contractions after 
intranasal oxytocin appeared as normal in 
form and rhythm as did those preceding the 
oxytocin. This subject had not previously 
been given oxytocin. Now let us consider to 
what extent previous exposure to oxytocin 
may affect the uterine response to intranasal 
oxytocin (Fig. 3, 6). On the initial day of 
the induction at 30 weeks (because of fetal 
death), the uterus was most insensitive, in- 
fusion doses up to 100 mU. per minute hav- 
ing been employed to induce adequate uter- 
ine activity. By the second day of the induc- 
tion, however, in spite of almost minimal 
spontaneous activity, a single application of 
intranasal oxytocin brought an easily visible 
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Fig. 2. A graph of 8 hours of recorded uterine 
activity, expressed in Montevideo units.¢ The 
response to intranasal applications of oxytocin is 
small compared to the response brought about by 
the intramuscular injection of 0.5 minim of oxy- 
tocin, 
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Fig. 3. a, Tracing of the increased uterine activity brought about in the fourth day of “‘in- 
duction of labor” in a patient who was 12 weeks pregnant. Prior to the fourth day, the uterus 
was not sensitive enough to respond to such a small dose of oxytocin. b, Tracings of the ac- 
tivity brought about in the second day of induction in a 30 weeks’ gestation, with fetal death 
in utero 6 weeks previously. On the first day of the induction, the uterus was not responsive 
to doses of oxytocin as small as those absorbed by momentary intranasal exposures. 


increase in uterine activity, and subsequent 
doses maintained the activity at a high level. 

Another subject was undergoing thera- 
peutic termination of pregnancy at 12 weeks’ 
gestation. The original dosage of oxytocin 
needed to induce recognizable contractions 
was huge, and intranasal oxytocin had no 
visible effect on the recorded uterine activ- 
ity. At the fourth day of the induction, in- 
tranasal oxytocin produced a small but defi- 
nite uterine response (Fig. 3, a). 

Ordinarily, such a relatively weak stimu- 
lus as a single application of nasal oxytocin 
would have no demonstrable effect at early 
stages of gestation, but the previous admin- 
istration of oxytocin for prolonged periods 
of time at relatively high dosage rates in- 
creased these subjects’ uterine sensitivity to 
oxytocin to a point where even a very weak 
oxytocic stimulus would “tip the scales” to- 
ward significantly increased uterine activity. 
When this point of sensitivity is attained, re- 
gardless of the length of gestation, it is a rel- 


x 


atively simple matter to induce the evacua- 
tion of the uterus by any of the methods 
available, including the method of intra- 
nasally applied oxytocin. 

Additional studies were performed to in- 
dicate the response of the uterus under 
special conditions to intranasal oxytocin. In 
Fig. 4 there is shown the record of a subject 
who was in active spontaneous labor. It will 
be seen that the activity induced by two 
separate applications of nasal drops was only 
slightly higher than the already existing 
spontaneous activity. It did appear in this 
case, however, in spite of the very slight in- 
crease in uterine activity, that the nasal 
oxytocin was a significant factor, inasmuch 
as the labor, which had been rather desul- 
tory to that point, began to be increasingly 
effective from then on. Another study, illus- 
trated in Fig. 5, shows the effect of nasal 
oxytocin when intravenous oxytocin is al- 
ready being used. This primigravida was 
receiving 5 mU. per minute of synthetic oxy- 
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tocin by continuous pump infusion. The 
uterine activity in this case was running in 
the range of 200 to 250 Montevideo units. 
The increased activity brought about by the 
use of nasal oxytocin was very small indeed. 
This is perfectly understandable, inasmuch 
as when the uterus is already performing at 
a relatively high level of activity, additional 
dosage of oxytocin brings about progressively 
smaller increments of increased response. 

In all respects, the contractions which 
occur after the intranasal administration of 
oxytocin appear to be the same as contrac- 
tions which occur spontaneously or contrac- 
tions which result following the use of intra- 
venous oxytocin at physiologic rates. In Fig. 
1, a may be seen an example of this. There 
is no essential difference in the shape of the 
curve between the spontaneous versus the 
oxytocin-induced contractions and the activ- 
ity remains well within the normal limits. 
This is a consistent finding in all of our 
studies. 

The ability of the uterus to relax between 
contractions is always a matter of tremendous 
concern when oxytocic agents are being 
studied. It can be stated categorically that 
no undue increase in tonus was demonstrated 
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in any of the many laboratory studies which 
the authors ran following intranasal adminis- 
tration of oxytocin. In general, it may be 
stated that any increases in tonus were simply 
those small increases which are observed 


when the level of uterine activity rises sig- 
nificantly—a change which is seen regardless 
of whether the increased uterine activity 
follows medication or occurs spontaneously. 


Comment 


The statement is commonly made that 
oxytocin is a “dangerous” drug. This is 
certainly true. Oxytocin is dangerous in the 
same sense that digitalis is dangerous. When 
used for the wrong indication, or when used 
in amounts up to a hundred times the thera- 
peutic dose for a given indication, digitalis is 
a potentially lethal drug. Many of the criti- 
cisms of oxytocin are based on the poor 
results of archaic practices in its use, since 
oxytocin is still on occasion employed for 
the wrong indications and is still on occasion 
being administered in amounts (literally) of 
hundreds of times the therapeutically indi- 
cated dosage! 

It might also be said that oxytocin is 
dangerous in the way that obstetric forceps 
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Fig. 4. The effect of intranasal oxytocin on active spontaneous labor. The uterine 


activity was mildly enhanced. 


50 

ds 
ler 
In 

ct ® 
il | | 

ng | An Hah OK 

sal 

yas 


786 Hendricks and Gabel 


April, 1960 
Am. J. Obst. & Gynec, 


Value of single 

* contraction 
Mean vaiue of 

* five contractions 


® Nasal Oxytocin 


FG., Para O 


SS 


INTRAVENO INFUSION OF OCI 


UTERINE ACTIVITY (Montevideo Units) 


TONUS mmHg: 


mU/minute 


120 132 138 104 96 26 118 136 I28 130 136 142 126 134140 120 11.0 
92am. 122 122° Noon 


TIME, HOURS 


Fig. 5. The effect of intranasal oxytocin in a subject who was already receiving oxytocin, 5 
mU. per minute, by constant infusion pump. The intranasal oxytocin did not raise the uterine 
contractility significantly beyond the high level already established and being maintained by 


the intravenous infusion. 


are dangerous, because misused oxytocin, 
like misused forceps, is perfectly capable of 
killing babies and of rupturing uteri. Issuing 
a blanket condemnation of forceps or forbid- 
ding their use, however, is hardly the solution 
to the dangers which accompany their mis- 
use, because, with all their potential dangers, 
forceps, in the aggregate, undoubtedly have 
been instrumental in salvaging many thou- 
sands of babies who would have perished 
had forceps not been available. Likewise, 
wisely applied, they have prevented the 
necessity of many cesarean sections as well 
as countless hours of needlessly prolonged 
labor. The “forceps problem” is dealt with 
through years-long training of obstetric resi- 
dents in the gentle use of the instruments for 
proper indications and also through careful 
education in the normal mechanisms of 
labor. In the same way, rather than discard- 
ing or banning oxytocin, the solution to the 
“oxytocin problem” may be said to lie in 
resident training which includes conscien- 
tious instruction in the use and function of 
oxytocin in human reproduction. 

Another charge leveled at oxytocin is that, 
in large series where oxytocin has been used, 
the perinatal mortality is always significantly 


greater than is the perinatal mortality of an 
equally large number of labors where oxy- 
tocin was not used. It is usual practice in 
such reports to point out that a large propor- 
tion of patients in any given oxytocin series 
were merely patients in otherwise totally 
normal labor, the imputation being offered 
that oxytocin is the principal offender re- 
sponsible for the increased perinatal mortal- 
ity. But one question should always be asked: 
What patients do receive oxytocin, and why? 
In every large series of patients in whom 
oxytocin is used, there is a large component 
of pathologic conditions, expressed in vary- 
ing degrees of uterine dysfunction, failure of 
labor to start spontaneously, and even more 
serious difficulties. It is curiously specious 
reasoning which says, in effect, that because 
oxytocin is used in the management of uter- 
ine dysfunction, therefore oxytocin is the 
culprit on which to blame most of the in- 
creased perinatal mortality which is inherent 
in uterine dysfunction; yet just this sort of 
argument runs prominently through many 
reports which seek to indict oxytocin as 4 
major obstetrical malefactor. The pathologic 
condition, rather’ than the treatment of the 
pathologic situation should surely be con- 
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sidered as a potential factor which contrib- 
utes to the increased perinatal mortality in 
such cases. 

A further statement is made that the use 
of oxytocin is “not physiologic.” This again is 
a true statement if one wishes to imply that 
the administration of any drug to any patient 
is always “not physiologic”; but it might 
equally well be added that there is nothing 
particularly “physiologic” either about uter- 
ine inertia. Oxytocin, a specific hormone 
which, through endogenous release, can in- 
crease uterine activity, seems to work equally 
well when supplied from exogenous sources. 
One might be tempted to feel that oxytocin, 
externally supplied in physiologic dosage, 
which induces uterine activity identical to 
that seen in spontaneous labor, is one of the 
most “physiologic” drugs in the obstetrician’s 
armamentarium. 

Turning now away from the endless dis- 
cussion of the use of oxytocin in general, we 
come to 3 questions which should be asked 
specifically about the intranasal application 
of oxytocin in obstetrics, relative to its effec- 
tiveness, its safety, and its indications: 

1. Is it effective? Within the limits de- 
scribed in these studies, the answer is “yes.” 
Momentary applications of intranasal oxyto- 
cin represent a relatively weak stimulus to 
uterine contractility, but in certain obstetric 
situations the use of a weak stimulus to uter- 
ine action is believed to be strategically 
sound. In general, it may be said that intra- 
nasal oxytocin may have some usefulness at 
a number of points where it is desired to 
speed the evolution of uterine activity pat- 
terns in late human pregnancy or to correct 
an unphysiologic arrest of that evolution. 

2. Is it safe? Within the limits outlined 
here, the drug appears to be safe for use in 
cases where enhancement of uterine activity 
is indicated. It has been repeatedly stated in 
this report that this method delivers only a 
very small amount of oxytocin which be- 
comes effective systemically. This very weak- 
ness in its dosage is probably its greatest 
Strength in terms of safety. It must be 
emphasized that this statement of safety 
refers only to momentary exposures of the 
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drug. Hofbauer and Hoerner’s original 
method required the packing in place of 
oxytocin-saturated pledgets which were re- 
moved only after some degree of enhanced 
uterine activity had been observed; thus, the 
“packing application” allows for more ab- 
sorption time before the results of the “pack- 
ing application” are known, and more delay 
before the packing is removed. Because there 
may be a period of several minutes before 
the results of any small amount of oxytocin 
become evident, the packing method may, in 
some cases, allow for dosage to be continued 
longer than ideal management would dictate. 
By contrast, the method described in the 
present report allows the physician to ob- 
serve the entire cycle of effects of a single 
almost instantaneous exposure to the drug 
before he decides whether readministration 
is indicated. 

The precautions in its use are the same 
as those to be observed with any other 
method of giving oxytocin. It should be ad- 
ministered only by the attending physician 
(never by a nurse) and no oftener than at 
15 minute intervals. The patient should be 
continuously observed for at least 30 min- 
utes after the last dose. The method is simple, 
and it avoids the use of infusions, but no 
method of giving oxytocin is so simple that 
it excuses the attending physician from his 
responsibility for constant attendance upon 
the patient during its use. 

3. Is it indicated? This study was under- 
taken with a considerable amount of pes- 
simism, because we felt that this method 
probably would not prove useful in modern 
hospital obstetrics. After this study, however, 
we gained the impression that for certain 
indications the route may be logically indi- 
cated. It almost goes without saying that this 
method is no substitute for the intravenous 
infusion method of giving oxytocin, since the 
infusion method offers the best available 
means of enhancing uterine activity over 
long periods of time at physiologic dosage. 
In certain obstetric situations however, 
where the uterus needs not a long “push” up 
the mountain of labor but only a small 
“nudge” at a critical point in the journey, 
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intranasal oxytocin may offer one answer. 

The dosage is admittedly somewhat un- 
precise, but other methods sometimes used 
have potential inaccuracies of much greater 
clinical significance. For example, there is a 
great possibility of dosage inaccuracy for the 
physician who might wish to withdraw 0.1 
c.c. of an oxytocic solution for intramuscular 
administration; any error here would have 
much greater clinical importance than would 
a difference of plus or minus one drop of the 
intranasal oxytocin solution. Again, the com- 
monly used intravenous drip method of giv- 
ing dilute oxytocin has a great possibility of 
inaccuracy, its rate varying spontaneously as 
much as 50 per cent in either direction from 
the original rate of administration. 

Conclusion. It is felt that the answer to 
the first two of the questions is “yes.” The 
answer to the third question, as to whether 
or not intranasal oxytocin is indicated in any 
given case, is one which each well-trained 
and physiologically oriented obstetrician must 
decide for himself in accordance with the 
general framework of obstetric practice 
within which he chooses to work. 


Summary 


1. With use of intrauterine catheters to 
record uterine activity, the effect of intra- 
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nasal administration of synthetic oxytocin 
was studied in a series of 23 pregnant sub- 
jects, 16 of whom were at or beyond term, 
the remainder begin at 38, 36, 34, 30, 28, 22, 
and 12 weeks, respectively. 

2. The drug was applied either in drops 
or in the form of a fine spray from a small 
plastic squeeze bottle. 

3. Following administration of the drug, 
any increase in uterine activity usually ap- 
pears within 5 to 7 minutes. 

4. The peak activity is usually achieved 
within 10 to 20 minutes, after which there 
usually begins a slow decline toward the 
level of spontaneous activity. 

3. A single instantaneous intranasal appli- 
cation of the drug represents a very modest 
dose, the effect being roughly comparable 
to that brought about by the continuous in- 
travenous infusion of 2 mU. of oxytocin per 
minute for 5 minutes. 

6. The contractions stimulated by oxy- 
tocin are indistinguishable in all character- 
istics from spontaneously occurring contrac- 
tions. 

7. The amount of response induced by 
intranasal oxytocin is principally dependent 
upon the degree of sensitivity to oxytocin 
which the uterus has previously achieved. 


REFERENCES 


1. Hofbauer, J., and Hoerner, J. K.: Am. J. 
Osst. & Gynec. 14: 137, 1927. 

2. Alvarez, H., and Caldeyro-Barcia, R.: Surg. 

Gynec. & Obst. 91: 1, 1950. 

Hendricks, C. H., Quilligan, E. J., Tyler, C. 


W., and Tucker, G. J.: Am. J. Osst. & 
Gynec. 77: 1028, 1959. 

4. Caldeyro-Barcia, R., et al.: J. Pharmacol. & 
Exper. Therap. 121: 18, 1957. 

5. Knaus, H. H.: J. Physiol. 61: 383, 1926. 


OX 
fe 
dc 
of 
tic 
til 
cl 
us 
SO 
Ol 
U 
A 
ti 
St 
Oo 
le 
h 
t! 
tl 
O 
4 b 
t! 
‘ 


Il. A clinical appraisal 


Use of intranasal oxytocin in obstetrics 


CHARLES H.HENDRICKS,M.D. 


Cleveland, Ohio 


In A laboratory study, the use of intranasal 
oxytocin has been considered in terms of the 
feasibility of its use in prepartal obstetrics, its 
dose-equivalent as compared to other routes 
of administration, and the probable limita- 
tions of its value in various uterine contrac- 
tility problems.’ Herein is reported a direct 
clinical study of various areas wherein the 
use of intranasal oxytocin appeared to offer 
some promise of clinical applicability. 

The studies to be described were carried 
out on both private and staff patients of 
University Hospitals of Cleveland from 
April, 1958, through October, 1959. The pa- 
tients were at or near term, with the few 
exceptions noted in the text. 


Physiologic background 
for evaluation of results 


The results to be reported here should be 
considered in the context of certain demon- 
strable physiologic truths. Indeed, the results 
of all such studies as this one are meaningful 
only in the degree to which they can be re- 
lated to the total pattern of function of the 
human uterus—what might be called from 
the uterine standpoint the “ground rules” for 
the retention or evacuation of the products 
of conception. The following 10 factors may 
be thought of as significant components in 
the total pattern of uterine function. Much 
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pioneering work in the description of the 
evolution of uterine activity patterns and 
oxytocin responsiveness has been done by 
Caldeyro-Barcia and Alvarez,” * with whose 
views I am in substantial agreement. The 
presentation of the factors discussed below 
has been strongly influenced by the concepts 
developed in their laboratory. 

1. Some uterine activity goes on con- 
stantly. Cyclic in nature, and subject to a 
multitude of. influences, this activity is re- 
duced at some stages of gestation, but a 
contraction cycle of some sort is always 
maintained. 

2. Prelabor, as evidenced in the increasing 
activity of the uterus during the later weeks 
of pregnancy, is an integral part of the proc- 
ess of evacuation of the human uterus with- 
out which normal labor is impossible. Some 
of the enhanced contractions of prelabor, 
having been felt by the physician and/or the 
patient, are dignified by the name, “Braxton 
Hicks contractions,” which is as convenient 
a name as any for those highly nonspecific 
uterine activities which happen to make 


‘their presence known; the huge majority of 


the contractions of prelabor, however, take 
place without bringing themselves to the 
attention of either the physician or the 
patient. 

3. Prelabor appears to “condition” labor, 
since, both in laboratory studies and under 
spontaneous conditions, the performance of 
the contractions of prelabor is associated 
with steadily increasing spontaneous uterine 
activity, cervical ripening, and general “la- 
bor-readiness.” 
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4. Prelabor merges into clinically recog- 
nizable labor by such imperceptible degrees 
that the exact point at which so-called “true 
labor” begins is largely arbitrary, and an 
exact diagnosis of the time of onset of labor 
is largely arbitrary. After all, “true labor”’ is 
only the culmination of a weeks-long period 
of progressively increasing uterine contractil- 
ity. At this time, the uterine action has in- 
creased to a level where (to the patient) it 
denotes “pain” and (to the physician) “prog- 
ress.” 

5. The quality of labor varies, depending 
upon the balance between the forces operat- 
ing to keep the patient in labor and those 
forces tending to impede normal progress. 

6. The progress of true labor may come to 
a standstill, either in response to negative 
factors or through the removal of factors 
which have been operating to keep the pa- 
tient in labor. 

7. Oxytocin induces normal physiologic 
contractions which are _ indistinguishable 
from spontaneous contractions. Under physi- 
ologic dosage, there is no abnormal increase 
in the tonus pressure of either the amniotic 
fluid or the intervillous space. 

8. A given dosage of oxytocin induces a 
predictable effect, the effect depending upon 
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the uterine sensitivity to oxytocin, the 
amount of spontaneous contractility, and 
whether or not actual labor has begun. 

9. The effect of oxytocin is neither a 
unique nor an isolated phenomenon; rather, 
it is superimposed upon the total pre-existing 
situation. 

10. Physiologic dosage gives physiologic 
results. Excessive response is usually the re- 
sult of excessive dosage rather than any 
idiosyncrasy on the part of the patient. It 
must be remembered that the uterine sensi- 
tivity to oxytocin increases progressively dur- 
ing prelabor and labor. 

Thus, oxytocin is only a single piece in a 
most complicated mosaic. The basis for “suc- 
cess” in the induction of labor, for example, 
lies not with oxytocin alone, but with the 
total pattern. Attributing “success” or “fail- 
ure” to the use of oxytocin (or anything else, 
for that matter) fails to tell the entire story. 
On one hand, when the conditions are almost 
totally favorable, a tiny dosage of oxytocin 
could be anticipated to be effective in tipping 
the scale toward active labor. On the other 
hand, when the pattern of “labor-readiness” 
is still incomplete, one might anticipate that 
a relatively tremendous dosage of oxytocin 
might be required for the induction of active 
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Fig. 1. Induction at term. Although the patient was not in labor, the cervix had been 
dilated 4 cm. for some time, and the uterus showed a good response to intranasal 


oxytocin. 
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Fig. 2. Partial induction of labor. Two applications of intranasal oxytocin in- 
creased the uterine activity, but the increase was not sustained. An intravenous 
infusion of oxytocin for 7% hours was needed to complete the cervical dilatation. 


labor. Such has proved to be the case in the 
results presented here and in many other 
studies on oxytocin in our laboratory." 

With the above factors in mind, the fol- 
lowing categories of clinical trials will be 
considered: (a) induction of labor, (b) en- 
hancement of labor, (c) oxytocin-sensitivity 
testing, and (d) enhancement of prelabor. 

In all cases, solutions of synthetic oxytocin 
were used.* It is important to emphasize 
that the solution was not used according to 
Hofbauer’s original technique‘; i.e., it was 
never packed into place on a cotton pledget. 
Instead of such prolonged exposures, the 
drug was applied only momentarily, in the 
form of drops or spray, as previously de- 
scribed.t With rare exceptions, reapplication 
of the drug was carried out not oftener than 
at 15 minute intervals. 


Results 
As might have been predicted from the 


previous observations,’ the brief exposures to 


*Syntocinon, supplied by Sandoz, Inc., Hanover, New 
Jersey. 


intranasal oxytocin used in this series do not 
constitute one of the more vigorous methods 
for induction of labor. In selected cases, 
however, they proved quite satisfactory. In 
Fig. 1, for example, is illustrated a case 
where the second dose of intranasal oxytocin 
increased uterine activity to levels of true 
labor. This multiparous patient, while not in 
labor at the start of the study, had achieved 
true “labor-readiness,’ and sustained labor 
was easily induced. On the other hand, the 
multiparous patient whose case is illustrated 
in Fig. 2 had not achieved true “labor- 
readiness.” Here, although applications of 
intranasal oxytocin brought about substantial 
increases in the uterine contractility, the 
activity subsequently subsided toward the 
pretreatment level, and a constant infusion 
of oxytocin was required to make the labor 
progress. 

Clinical induction of labor was attempted 
in 52 patients. The over-all results of these 
inductions may be summarized very easily. 
Sixteen inductions were managed with in- 
tranasal oxytocin alone. Twenty inductions 
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were managed by some combination of in- 
tranasal oxytocin and amniotomy. Among 
the remaining 16 patients in whom intra- 
venous infusions were required to produce 
labor there were those in whom it was 
desired to make relatively long studies, and 
in these it was assumed in advance that the 
induction of labor would be somewhat pro- 
longed. 

In almost all cases some increased con- 
tractility could be detected by careful palpa- 
tion of the uterine fundus. In no case did the 
application of oxytocin nasal drops at least 
15 minutes apart result in anything which 
could be interpreted as excessive uterine 
activity. The amount of increase in activity 
and, more important, the evidence of clinical 
progress of actual labor were primarily de- 
pendent upon the “readiness to labor” of the 
uterus at the time the induction was started. 

When it is remembered that the intranasal 
route as employed here represents only a 
relatively weak stimulus to uterine contractil- 
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ity, the role of this procedure in the ir ‘uc- 
tion of labor becomes clear. This appears to 
be a most useful and simple way of bringing 
about a modest increase in uterine activity in 
those patients who, both by a relatively high 
degree of spontaneous uterine activity and 
by a thoroughly “ripe” cervix, indicate that 
“labor-readiness” has been achieved. In those 
patients wherein such conditions of readiness 
have not been attained, the use of drops, 
while enhancing the contractility, may need 
to be repeated so often that the method, 
otherwise so simple, may seem to become 
cumbersome. 

Enhancement of labor. That labor varies 
significantly in quality is a matter of com- 
mon agreement among obstetricians. Even in 
the absence of mechanical obstructive fac- 
tors and maladaptations of the fetus to the 
birth canal, the physician frequently en- 
counters a slowing of the progress of labor. 

The use of intranasal oxytocin seemed 
particularly worthy of investigation in this 


§ ® Nasal Oxytocin 


EB HOPM. 


LM.E. 1k40AM 10-30-58 


AC. IFSAM. t-20-58 


TIME- MINUTES 


Fig. 3. a, The effect of a single application of nasal oxytocin in a diabetic patient 

who was 36 weeks pregnant. b, Same patient. Although she was not in labor, the 

uterus was sensitive enough so that good activity could be easily sustained by inter- 

mittent doses of the nasal preparation. c, The enhancement of desultory labor. d, 

The enhancement of ineffective labor. Delivery occurred spontaneously 8 contractions 


after the single dose of nasal oxytocin. 
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area. Several cases have been selected for 
comment in this connection. Fig. 3, ¢ shows 
a situation where, after several hours of 
desultory labor, two applications of intra- 
nasal oxytocin resulted in effective labor, 
with delivery occurring in less than one 
hour. Fig. 3, d is a tracing from a patient 
who, after 14 hours of ineffective labor, had 
a significant (and effective) increase in 
uterine activity after a single application of 
intranasal oxytocin. 

A much more common type of the slowing 
of the progress of spontaneous labor is seen 
in what might be called the “hospital ad- 
mittance syndrome.” This refers to the in- 
dividual who, apparently having established 
a good labor at home, is admitted to the 
hospital only to find that the labor begun 
so promisingly has subsided. It is believed 
that many variations of this “hospital admit- 
tance syndrome” exist and that nasal oxyto- 
cin can be useful in counteracting any un- 
duly prolonged slowing of labor in this group 
of patients. 

Fifty-six cases were observed in which 
intranasal oxytocin was used to combat the 
slowing of labor (other than that which 
follows conduction analgesia). In all of 
these, intranasal oxytocin was found to en- 
hance the progress of labor in some degree. 
The amount of enhancement of the progress 
of labor depends, of course, upon the extent 
to which the normal progress of labor had 
been interrupted in the first place. In no 
case did excessive uterine activity result 
from the administration of oxytocin intra- 
nasally at intervals of 15 minutes or more. In 
6 of this group, the enhancement was 
deemed insufficient to establish or re-estab- 
lish effective labor, so intravenous infusions 
of oxytocin were used to enhance the labor. 

There is one special condition, however, in 
which failure of labor to progress as rapidly 
as normal can almost be anticipated, and 
that is the situation existing after a spinal or 
caudal analgesia has been administered to 
the patient. At this time, it is a very common 
observation that, while the patient does not 
usually “go out of labor,” there still is signifi- 
cant slowing of the course of labor and a 
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diminution in the number of normal spon- 
taneous deliveries. By its very nature this 
may be said to comprise a directly iatrogenic 
production. of a temporarily inadequate 
labor. (It should be a matter of great interest 
to obstetricians to speculate honestly upon 
the possibility that other unwittingly applied 
iatrogenic factors may also be involved in 
the relatively minor degrees of clinically 
inadequate labor.) 

While the conduction analgesias do not 
usually bring about a serious disruption of 
the normal labor pattern, the delay is often 
an annoying one, and in some instances labor 
may be prolonged by a matter of hours 
through this mechanism, thus complicating 
the problem of maintaining adequate ob- 
stetric analgesia. Conduction analgesia also 
has been criticized on the grounds that labor 
becomes so much less effective that a much 
lower percentage of normal spontaneous 
deliveries occur than would otherwise be the 
case. 

Baptisti,” among other workers, described 
a technique for combating the postcaudal 
slowing through the nearly routine adminis- 
tration of dilute oxytocic substances. While 
the method as described by him is undoubt- 
edly effective, it is unduly elaborate and 
unnecessary for the vast majority of patients 
who receive conduction analgesia. 

Intranasal oxytocin drops are obviously a 
simpler method than the establishment of an 
intravenous drip for maintaining the progress 
of labor which had been well established 
before the initiation of conduction analgesia. 
They were the sole uterine stimulation used 


in a series of 42 patients after the establish- 


ment of conduction analgesia, and in each 
case the contractions were enhanced in some 
degree. While no more than the usual effort 
was made to make these deliveries under 
spinal and caudal technique spontaneous 
rather than low or outlet forcep deliveries, 
23 out of the 42 patients (55 per cent) were 
delivered spontaneously. It would further 
appear that if the physicians involved had 
attached greater significance to the per- 
formance of spontaneous deliveries, they 
might have pushed this percentage sub- 
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stantially higher by the use of intranasal 
oxytocin. 

Oxytocin sensitivity testing. Recognition 
of the fact that the uterus becomes increas- 
ingly responsive to oxytocin as term ap- 
proaches has led to the development of the 
concept of “oxytocin-sensitivity tests” for 
the determination of “labor-readiness.’’ 
Smyth® made the useful observation that if 
a uterine contraction is noted upon the 
intravenous infusion of up to 30 mU. of oxy- 
tocin at the rate of 10 mU. per minute there 
is very good likelihood that labor will begin 
on a predictable schedule following amni- 
otomy and, furthermore, that the smaller the 
dosage required to induce the contraction, 
the sooner labor could be predicted to begin. 
Muller’ used slightly larger doses for deter- 
mining the probable date of onset of spon- 
taneous labor. 

The intranasal method was used in 23 
instances in this study for predicting the 
probable ease of induction of labor. Among 
20 private outpatients, 10 patients at or near 
term had a good contraction within 5 min- 
utes after intranasal oxytocin; these patients 
were admitted for induction, which was 
easily accomplished. The remaining 10 pa- 
tients showed poorer responses, and induc- 
tion was not considered at that time. 

In one primigravida in the poor response 
group, such tests were carried on at weekly 
intervals for several weeks because of appar- 
ent rapid and excessive growth of the fetus. 
Nothing better than a “poor” response was 
obtained, and engagement of the presenting 
part did not take place. Labor began spon- 
taneously at 42 weeks of gestation. The 
amniotic fluid was deeply stained. Having 
failed in a difficult trial of labor, the patient 
was delivered by low transverse cervical 
cesarean section of a 4,680 gram male infant. 

The determination of uterine sensitivity 
was also employed in several inpatients. In 
one para v, who had been admitted to the 
hospital insisting that she was in impending 
labor, intranasal oxytocin failed to produce 
any significant contractions. The patient was 
thereupon discharged; she returned 3 weeks 
later in spontaneous labor. 
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It must be remembered, however, that 
oxytocin sensitivity is only one facet of the 
clinical picture. Any prognostication as to 
the course of labor must take many other 
factors into consideration. Fig. 3, a illustrates 
an example where the determination of oxy- 
tocin sensitivity alone could not tell the entire 
story. This patient, a 36 weeks pregnant dia- 
betic multipara with polyhydramnios and a 
rapidly growing fetus, showed almost no 
spontaneous uterine activity. A single appli- 
cation of intranasal oxytocin resulted in a 
good response in terms of uterine activity, 
and this activity could be easily sustained 
for fairly prolonged periods by relatively 
infrequent applications of the drug. Although 
this uterus was especially sensitive to oxy- 
tocin, an intravenous infusion of oxytocin 
was required for several hours to complete 
the effacement of the cervix and advance 
the cervical dilatation beyond its original 2 
cm. This is hardly surprising, however, in 
view of the fact that the induction of labor 
was begun with the head at station minus 2 
and the fact that the weight of the fetus was 
subsequently found to be 4,820 grams. 

It should be pointed out that the use of 
intranasal oxytocin for the induction or en- 
hancement of labor also constitutes a test of 
oxytocin sensitivity in a very real sense. 
From this standpoint, we may say that in the 
clinical series reported here, 16 of the 52 
inductions started with intranasal oxytocin 
were finished with intravenous oxytocin in- 
fusions, when it was found that the uterus 
was not sufficiently “oxytocin-sensitive” to 
complete the induction within a reasonable 
time by such a small amount of oxytocic 
stimulation as can be delivered by intranasal 
medication as employed in this study. Also 
from this standpoint, it may be stated that 
in 6 of the 56 cases where intranasal oxyto- 
cin was used to enhance labor, insufficient 
“oxytocin sensitivity” to this small dosage 
was demonstrated, with the result that sup- 
plemental intravenous infusion was deemed 
indicated. 

The use of the intranasal oxytocin as a 
test of uterine sénsitivity is possibly less 

* precise than the method of Smyth. On the 
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other hand, it has the advantage of being 
readily applicable, without requiring the use 
of the intravenous route. 

Enhancement of prelabor. The rationale 
for this approach goes back to the observa- 
tion that the natural course of what is con- 
sidered clinical labor often includes a period, 
variable in length from one individual to 
another, when the patient comes to the 
hospital experiencing painful contractions 
and is considered to be in early labor, but 
when dilatation seems not to be progressing 
significantly. This is often a time of moder- 
ately good uterine activity, when softening 
and/or effacement of the cervix is being 
completed, and it is a fine and controversial 
diagnostic point as to whether this represents 
true labor or whether this is simply late pre- 
labor performed by the patient who happens 
to be hospitalized. When cervical dilatation 
starts in uninhibited and unimpeded normal 
labor, however, the progress is steady and 
progressively accelerated until it is completed 
(we have been unable to distinguish the 
“deceleration phase” of cervical dilatation 
in normal labor in the unmedicated patient). 

In the laboratory, it has been found that a 
great deal of prelabor can be accomplished 
painlessly through exposure to oxytocin over 
sufficient periods of time. This part of the 
study was performed in an attempt to ex- 
plore the possibility of increasing that uterine 
activity which is normally carried out dur- 
ing the weeks of prelabor, with a view to 
possibly increasing the uterine responsiveness 
to such a degree that clinically recognized 
labor—when it did set in—might be appre- 
ciably shorter or more efficient. 

In the earliest phase of the study, 5 primi- 
gravidas near term used the oxytocin solu- 
tion by wrist inunction 6 to 10 times daily 
for a period of several days. The response 
varied, but each of these. volunteer subjects 
was increasingly aware of uterine contrac- 
tions. The contractions started, and the 
activity usually had completely subsided 
within one hour. 

Six additional primigravidas used the 
nasal drop method. After they had been 
tested by being observed for oxytocin sensi- 
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tivity by nasal oxytocin during an outpatient 
visit, they were given the medication for use 
at home, having been instructed to use the 
drops only during the daytime and in no 
case to use them oftener than once an hour. 
The medication was used for varying pe- 
riods of time, from less than one day up to 
nearly one week. All these patients noticed 
marked increases in the uterine response as 
the treatment continued, and their impres- 
sions were confirmed not only by demon- 
strably increased uterine response to oxytocin 
observed in subsequent frequent office visits, 
but also in progressive cervical ripening. 

At present, the use of intranasal oxytocin 
for the enhancement of prelabor may seem 
almost a whimsical extension of the applica- 
tion of the drug. It should be said that this 
small series is not presented as a recom- 
mended procedure, nor is it being reported 
to “prove” that the prelabor utilization of 
intranasal oxytocin made labor shorter or 
easier. Rather, it is presented to indicate 
another possible area of continued study for 
obstetricians who elect to use oxytocin. The 
enhancement of prelabor by physiologic 
methods is perfectly feasible. Eventually, 
when various tests of “labor-readiness” be- 
come more available and more interpretable, 
it is possible that the enhancement of pre- 
labor may find great clinical usefulness in 
selected cases. 


Comment 


This report has not included elaborate 
tabulations to show that no uteri were rup- 
tured by the use of intranasal oxytocin. 
(None were.) Furthermore, no tables were 
included to indicate how greatly labor was 
shortened and postpartal blood loss was 
lessened in these patients or whether the 
breathing and crying times of the neonates 
were shorter. Such factors, having been re- 
corded during the course of the study and 
carefully perused, were then laid aside when 
it became evident that any reporting of these 
items would hardly be a valid documentation 
of the “safety features” of the method under 
consideration. In any study of this sort such 
factors may be said to reflect more properly 
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the general clinical situation existing in these 
patients at the time the treatment was ap- 
plied, plus the clinical assumptions and un- 
derstandings of the clinicians whose orders 
and actions implement the therapy. 

It would be an error to attempt to “dem- 
onstrate” that the use of oxytocin by any 
route of administration could be anticipated 
automatically to make labor shorter, babies 
healthier, and mothers happier. A little sober 
reflection should indicate that oxytocin is 
neither the miraculous, all-powerful drug 
which some of its past proponents have been 
led to claim, nor, on the other hand, as uni- 
formly dangerous a drug as some of its past 
uncritical opponents have made it out to be. 
Much depends upon the basic understand- 
ings and criteria for judgment of the physi- 
cian who is analyzing any given clinical 
experience as well as the prejudgments 
which have been imposed upon his standards 
for the practice of medicine by the genera- 
tion in which the physician finds himself. 

There is little doubt that the intranasal 
method of administering oxytocin has great 
potential usefulness in the enhancement of 
labor in the hospitalized patient, whether 
the slowing of labor is due to the “hospital 
admittance syndrome,” the effect of conduc- 
tion analgesia, or some other cause. The 
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method may be a great aid to certain induc- 
tions of labor, especially in those cases where 
“labor-readiness” has already been developed 
to a high degree. The method shows some 
possibilities as an oxytocin-sensitivity test; 
its relative value here will depend upon the 
astuteness of the physician in interpreting 
the results of the test. Concerning the use 
of intranasal oxytocin for the enhancement 
of prelabor, it may be said only that this is 
an area which is most attractive in theory; 
it should warrant further cautious work. 


Summary 

1. This is a study in pregnant patients of 
the clinical applicability of momentary intra- 
nasal exposures to oxytocin solutions ad- 
ministered in the form of spray or drops. 

2. The patients were studied in the follow- 
ing categories: (a) induction of labor (52 
cases), (b) enhancement of labor (98 cases), 
(c) oxytocin-sensitivity testing (23 cases), 
and (d) enhancement of prelabor (11 cases). 

3. As used in this study, intranasal oxy- 
tocin has a high degree of safety from exces- 
sive uterine activity or excessive tonus. 

4. The method may have great usefulness 
in selected cases where a small stimulus to 
uterine activity is indicated. 
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Elective induction of labor 


KENNETH R. NISWANDER, M.D. 


ROBERT J. PATTERSON, M.D. 


CLYDE L. RANDALL, M.D. 
Buffalo, New York 


T H ERE have been many publications in the 
recent literature regarding the elective induc- 
tion of labor. Not all of these papers have 
reported favorably on the procedure; a few 
suggest that it is not safe and therefore that 
it is not justifiable. * *° An increasing 
number of reports, however, indicate that 
more and more obstetricians are apparently 
using some form of induction for the con- 
venience of the patient, the nursing staff, or 
the doctor himself.* ** Another report of 
our experience with induction would seem 
justifiable simply as additional data in an 
effort to determine whether elective induc- 
tion is or is not desirable. The present study 
has been entirely retrospective, and as such 
lacks planning and is occasionally dependent 
upon incomplete information. Our study 
does, however, present a true picture of the 
manner in which inductions have been em- 
ployed in routine practice, rather than the 
way they might have been managed during 
a projected study period when greater than 
usual care might have been exercised in an 
effort to avoid unfavorable experiences. The 
induced labors in this study were managed 
by many different obstetricians, rather than 
by one or two, which fact may help to at 
least suggest the results which might be an- 
ticipated with a more general use of this 
practice. 

The inductions considered here were done 
for purely elective indications, all medically 
or obstetrically indicated inductions being 
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deleted from this review; otherwise, the cases 
studied represent a consecutive series. All 
cases were conducted at either the Buffalo 
Children’s Hospital or the Buffalo General 
Hospital between Jan. 1, 1955, and Oct. 1, 
1956. The incidence of elective inductions 
during the study period was 21.9 per cent at 
the Children’s Hospital and 12.3 per cent at 
the General Hospital. The majority were 
private patients whose labors were super- 
vised by the attending obstetrician. A few 
occurred in clinic patients whose labors were 
conducted by an obstetrical resident under 
the supervision of an attending obstetrician. 
No prerequisite as to “ripeness of the cervix” 
or other criteria usually considered as indi- 
cating induction was observed, and it can be 
assumed from the results reported that at 
least in some instances the cervix was not 
always “ripe” and the head was not always 
engaged. A total of 1,005 consecutive elec- 
tive inductions have been reviewed of which 
number 193 patients were primiparous and 
812 were multiparous (Table I). No uni- 
form method of induction was practiced al- 
though 849 were by a combination of arti- 
ficial rupture of the membranes and Pitocin. 
Thirty-two labors were induced by artificial 


Table I. Type of induction in 1,005 cases 


Parity 
Primiparous 193 
Multiparous 812 
Induction 
Medical 124 
Surgical 32 
Combined 849 
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rupture of the membranes only and 124 
others were started with Pitocin only. Some 
of the latter, however, were in patients ad- 
mitted after spontaneous rupture of the 
membranes at home. Pitocin was occasion- 
ally given subcutaneously, but in most in- 
stances the oxytocic was given intravenously 
—5 units in 500 ml. of 5 per cent glucose 
in water at a rate of 20 to 40 drops per 
minute. 

For the purposes of this report the “latent 
period” is defined as the time elapsed be- 
tween the start of the induction and the on- 
set of regular contractions. The average la- 
tent period in the entire 1,005 patients was 
one hour, 24 minutes; the longest was 28 
hours, and there were 46 patients with longer 
than a 4 hour wait. Induction failures are 
not included but it was noted that failure 
very rarely occurred if the membranes had 
ruptured. 

The length of labor was defined as the 
time elapsed between the onset of regular 
contractions and delivery. The average 
length of labor in the 193 primiparas was 7 
hours, 54 minutes. The longest labor in a 
primipara lasted 35 hours. Twenty-five 
labors continued more than 12 hours. The 
average multiparous labor was 4 hours, 12 
minutes. The longest was 60 hours, and 16 
continued over 12 hours (Table II). 

Maternal morbidity was evident in 9 cases, 
an incidence of 0.89 per 100 deliveries. Two 
instances were due to respiratory infection, 
two to urinary tract infection, two to en- 
dometritis, and three to undetermined causes 
(Table III). No case of morbidity proved to 
be long lasting or of serious consequence and 
there was no maternal mortality. 

Fetal complications were more frequent 
and more costly. Prolapse of the umbilical 
cord occurred in five instances, an incidence 


Table II. Length of labor 


Primiparas Multiparas 
Average 7 hours, 54 4 hours, 12 

minutes minutes 
Longest 35 hours 60 hours 


Over 12 hours 25 patients 


16 patients 
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Table III. Maternal morbidity 


Respiratory infection 9 
Urinary tract infection 9 
Endometritis 9 
Undetermined 3 

9 


Total 


Incidence 


0.89 per 100 deliveries 


Table IV. Stillborn infants 


Cause of death Weight 


Prolapsed cord 
Difficult breech 


extraction 


5 pounds, 8 ounces 
6 pounds, 12 ounces 


of 0.5 per cent, and in all cases this compli- 
cation followed artificial rupture of the 
membranes. One baby associated with this 
complication was stillborn. The other 4 ba- 
bies survived—each after an emergency 
cesarean section. Two additional sections 
were done on primiparas when induction 
failed. The first operation was done after 35 
hours of labor and resulted in the birth of a 
normal baby. The second baby delivered by 
cesarean section after 60 hours of labor was 
suspected to have residual brain damage. 
Over-all, 2 babies were stillborn and 10 
died during the neonatal period, an uncor- 
rected fetal loss of 1.2 per cent. One still- 
birth occurred in a primipara apparently as 
the result of a prolapsed cord following arti- 
ficial rupture of the membranes as described 
above. The second stillborn infant weighed 6 
pounds, 12 ounces and occurred in a primip- 
ara (Table IV). X-ray examination before 
admission revealed an adequate pelvis and a 
breech presentation. Fetal heart sounds were 
heard on admission, but no apparent attempt 
was made to hear them thereafter. The baby 
was born by breech extraction with consider- 
able difficulty after 64% hours of labor. Au- 
topsy revealed asphyxia and atelectasis only. 
Four of the neonatal deaths were in pre- 
mature babies (4 pounds, 10 ounces; 4 
pounds, 2 ounces; 5 pounds, 2 ounces; 4 
pounds, 10 ounces), three of which showed 
hyaline membrane disease. Two babies died 
“of brain damage—one of anoxic brain 
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Table V. Neonatal deaths 


Cause of death Weight 

Prematurity and hyaline 

membrane disease 4 pounds, 10 ounces 
Prematurity 4 pounds, 2 ounces 
Prematurity and hyaline 

membrane disease 5 pounds, 2 ounces 
Prematurity and hyaline 

membrane disease 4 pounds, 10 ounces* 
Brain hemorrhage 6 pounds 
Acute birth injury to 

tentorium 6 pounds, 5 ounces 
Septicemia 7 pounds 
Septicemia 6 pounds, 15 ounces 
Pulmonary hemorrhage 

and pneumonitis 6 pounds, 9 ounces 
Congenital heart disease 5 pounds, 13 ounces 


*Breech presentation. 


hemorrhage, the other of an acute tentorial 
birth injury. Delivery in the latter instance 
was by low forceps after a 4% hour labor 
in a primipara. Two babies died of septi- 
cemia, one of pulmonary hemorrhage and 
pneumonitis of undetermined cause, and one 
of a congenital heart lesion. The one instance 
of the acute tentorial tear was the only fetal 
death occurring in a primipara (Table V). 
In 12 of the inductions twins were delivered, 
only two sets of which had apparently been 
recognized before the start of the inductions. 
None of the mothers was primiparous. In 
spite of the smallness of many of these babies 
there were no stillbirths or neonatal deaths. 
Length of labor averaged 3 hours, 54 min- 
utes with the longest labor lasting 9 hours. 
To increase the number of cases studied of 
induced labor in twins, all the twin preg- 
nancies in which labor was induced for elec- 
tive reasons at both of the studied institu- 
tions from the end of the study period to 
Jan. 1, 1959, were analyzed. An additional 
16 sets were found (in 1,715 inductions), 
only 3 of which were recognized before in- 
duction. Both babies in one of these sets died 
neonatally of prematurity; the babies 
weighed 3 pounds, 7 ounces and 3 pounds, 
91% ounces. All of the other babies progressed 
satisfactorily. 

Breech presentation was present in 23 
cases; it was recognized before the induction 
in only 2 of these. Five of the 23 were in 
primiparas. One of these babies was stillborn 
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because of asphyxia and atelectasis as de- 
scribed above, and one baby died in the 
neonatal period because of prematurity and 
hyaline membrane disease. In 15 of the 23 
mothers, the membranes were ruptured arti- 
ficially although prolapse of the cord did 
not occur in any of these. Labor length aver- 
aged 7 hours, 6 minutes for the multiparas 
and 8 hours, 6 minutes for the primiparas. 
The longest labor was 20% hours and oc- 
curred in a multipara. 

Premature separation was present in 9 of 
the 1,005 cases, an incidence of 0.9 per cent, 
but in no instance did the degree of separa- 
tion seem of clinical significance. 

There seemed evidence that the risk of a 
surprisingly immature infant was less in in- 
stances where only medical induction was 
used without artificial rupture of the mem- 
branes. In order to check this impression, all 
of the babies induced medically at the Chil- 
dren’s and Buffalo General Hospitals from 
the end of the study to Jan. 1, 1959, were 
added to the previously studied group. A 
total of 379 medically induced labors were 
then available for review. If cases of known 
stillbirths and of premature rupture of the 
membranes are excluded, only 3 babies were 
found to weigh less than 5 pounds, 8 ounces. 
One weighed 4 pounds, 8 ounces and a set 
of twins weighed 5 pounds, 3 ounces and 5 
pounds, 6 ounces. All of these babies pro- 
gressed satisfactorily. 


Comment 


The fetal results are not satisfactory in this 
series although the over-all neonatal and 


. stillbirth loss is only 1.2 per cent uncorrected. 


At least 5 of the 12 fetal deaths seem pre- 
ventable (4 as a result of prematurity and 
one caused by prolapsed cord). In addition, 
there was near tragedy in the 4 other cases 
of prolapsed cord associated with artificial 
rupture of the membranes although fetal 
death was avoided by immediately electing 
abdominal delivery. It seems evident”: ** that 
greater attention to the usual criteria for in- 
duction—an adequate-sized baby and engage- 
ment of the presenting part especially—might 
have prevented some of these bad results. 
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A prolonged latent period did not seem to 
be a problem in this group of patients. Labor 
seemed shorter than with spontaneous onset 
even without rigid criteria for induction. This 
is in keeping with most reports. Maternal 
morbidity was low, especially in view of the 
fact that in many instances routine post- 
partum exploration of the uterus was prac- 
ticed. 

Most obstetricians would agree’ that twins 
should, if possible, be excluded from the haz- 
ards of elective inductions of labor, primarily 
because of their relatively small size. Little 
success in accomplishing this was evident in 
this over-all series since there were 28 sets 
of twins in 2,720 inductions—an incidence 
of approximately 1 per cent, only slightly 
lower than the expected incidence of twins 
within any group reviewed after the spon- 
taneous onset of labor. In all probability 
there is almost as unanimous an agreement 
among obstetricians that breech presenta- 
tions should be excluded from any series of 
purely elective inductions. This, too, was not 
accomplished in the present study group since 
there were 23 breech presentations in the 
1,005 inductions—an incidence of 2.3 per 
cent, which is more than half of the inci- 


April, 1960 
Am. J. Obst. & Gynee, 


dence to be expected within any group of 
patients presumably at term. 
Unfortunately, as yet, fetal morbidity has 
not been measured. Little is known of the ef- 
fects of induction upon these children as they 
grow and mature. This question can be an- 
swered, but only by prolonged studies involy- 
ing a detailed follow-up of many children. 
Fortunately, plans are well under way in a 
number of centers for just such studies. 


Summary and conclusions 

1. The elective induction of labor in 1,005 
consecutive cases has been reviewed in an 
attempt to appraise the safety of this proce- 
dure. 

2. Observations reported suggest that arti- 
ficial rupture of the membranes without en- 
gagement of the presenting part is likely to 
result in an increased fetal mortality, occa- 
sionally because of prolapse of the cord, and, 
not infrequently, because of immaturity. 

3. The relative safety of a trial of induc- 
tion by Pitocin infusion alone, without arti- 
ficial rupture of the membranes, seems to 
permit its use as a likely means of recogniz- 
ing the pregnancy not really at term nor ripe 
for elective induction. 
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The use of relaxin in the management 


of the retained dead fetus 


J. G. MACLURE, M.D. 
J. H. FERGUSON, M.D. 
Miami, Florida 


THIs report will describe what we con- 
sider is an improvement in the treatment 
of missed abortion and missed labor. In 
the past, the management of the retained 
dead fetus has been largely one of watch- 
ful waiting until labor appears spontane- 
ously and the fetus is expelled from 
the uterus. This conservatism has been in- 
fluenced by the well-documented difficulties 
encountered with the induction of labor 
in a patient with a dead fetus. Hemorrhage, 
infection, and injury to the uterus were 
frequent complications when operative in- 
tervention by surgical dilatation and arti- 
ficial evacuation of the uterus were em- 
ployed.°® 

Many methods of effecting a medical in- 
duction of labor in such patients have been 
employed. The intravenous administration 
of estrogens® and the use of posterior pitui- 
tary preparations have offered most success 
when the cervix is ripe. 

Jeffecoate® reported on 55 cases of missed 
abortion. He was able to effect emptying 
of the uterus by the administration of estro- 
gen alone for 5 days in 29 cases. 

Kurzrok'! was successful in eliminating 
missed abortion in 5 of 6 patients by estro- 
gen therapy. 

Fisher® described 19 cases of missed abor- 
tion created by operative interference. The 
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morbidity rate in this group was 16 per cent. 
There was no morbidity in 9 patients fol- 
lowed conservatively until spontaneous ter- 
mination of the abortion occurred. 

Why the uterus should retain on rare 
occasions the dead fetus rather than promptly 
expel it has never been satisfactorily ex- 
plained. Perhaps the most plausible cause 
of the retention of the fetus is that proposed 
by Frank, Bonham, and Gustafson® in 1925, 
and that is an endocrine hypothesis: During 
pregnancy, a fine balance between uterine 
stimulation by estrogens and uterine relaxa- 
tion by progesterone exists..° When this 
ratio is altered by death of the fetus and 
placenta, stimulation of the myometrium is 
quite difficult. Bickers and Main? showed 
that in a castrated woman no amount of 
distention of the uterine cavity will stimu- 
late contractions, unless the myometrium 
has first been primed by estrogens. 

The emotional support that many ‘of the 
women needed who were carrying a dead 


‘fetus taxed the attendant’s resources. The 


firm adherence to a conservative plan of 
waiting for spontaneous labor was a cachet 
of the experienced obstetrician. The rela- 
tively recent discovery of a danger that 
these women are exposed to, namely, an 
abnormal bleeding tendency, has upset the 
complacency of the “do-nothing” attitude. 
In 1950, Weiner, Reid, Roby, and Dia- 
mond?" reported on coagulation defects with 
intrauterine death associated with Rh iso- 
sensitization. Subsequent work of these same 
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Table I. Effect of Releasin and Pitocin on induction of labor; patient in first 20 


weeks of pregnancy 


Length of Duration of 
gestation fetal death Cervical changes Successful 
Case (weeks) (days) after Releasin induction Length of labor 
1 18 56 Softer; os dilated Yes 3 hours, 25 minutes 
2 18 7 Softer Yes 1 hour 
3 18 70 Softer Yes 5 hours, 30 minutes 
4 14 28 Softer Yes 4 hours 
5 14 28 Softer Yes 1 hour 
6 20 14 No change No — 
7 14 140 Softer Yes 5 hours 
8 20 42 No change No — 
9 16 56 Softer Yes 6 hours 


authors in 1953'* incriminated maternal 
hypofibrinogenemia associated with long- 
standing fetal death as the most probable 
cause of this obstetric hemorrhage. In the 
last 4 years at the University of Miami-— 
Jackson Memorial Hospital there have been 
2 cases of hypofibrinogenemia and abnor- 
mal bleeding associated with a retained 
dead fetus; they occur:ed prior to the cases 
being reported here. 

In 1955, Pritchard and Ratnoff’* reported 
a study concerning fibrinogen and other 
hemostatic factors in women with a retained 
fetus. Thirty-one women with dead fetuses 
which were retained for a period of 3 weeks 
to 12 weeks were investigated. They pointed 
out that the development of hypofibrinoge- 
nemia in these patients is slow, taking at least 
4 to 5 weeks after the death of the fetus. 
Jennison and Walker’® described a patient 
with hypofibrinogenemia and intrauterine 
death. In their case, the dead fetus had 
been retained for at least 8 weeks prior to 
the development of fibrinogen deficiency. 

Most workers in this field feel that hypo- 
fibrinogenemia will not become evident be- 
fore the fifth week of retention of the dead 
fetus. Hypofibrinogenemia associated with 
intrauterine fetal death rarely occurs prior 
to the sixteenth week of gestation. 

In 1957, we became aware of the ability 
of relaxin* to soften the cervix. Relaxin is 
a water-soluble protein or protein-like sub- 


*Relaxin, in the form of Releasin, was made available 
to us by Warner Chilcott Laboratories, Morris Plains, New 
Jersey. 


‘ in 30 of 39 subjects studied for cervical 


stance of high molecular weight. It is be- 
lieved responsible for the phenomenon of 
softening and separation of the symphysis 
pubis of certain gravid animals. Without 
this phenomenon, parturition would be im- 
possible in some rodents. The mechanism 
of this softening and separation is depoly- 
merization of the ground substance of con- 
nective tissue, with a subsequent imbibition 
of water. 

In 1953, Graham and Dracy’ had been 
able to demonstrate consistent cervical 
softening in cattle following the adminis- 
tration of relaxin. In their study, a prelimi- 
nary priming with estrogen was necessary 
before the administration of the relaxin in 
order to effect these changes in the cervix. 
The same authors also noted that the me- 
chanical dilatation of the cervix was more 
easily accomplished if the cow had previ- 
ously received estrogen. 

Zarrow (1954)'* reported that the addi- 
tion of relaxin to stilbestrol medication fa- 
cilitated mechanical dilatation of the cervix 
of castrated sows and heifers. 

Decker and co-workers’ reported on the 
effect of relaxin on the “unripe” human 
cervix at term. These workers gave relaxin 
in both an aqueous and a repository form 
to 21 primiparas with “unripe” cervices. 
They concluded that there was no signifi- 
cant change between the cervices of the 
treated and untreated patients. 

Eichner and associates‘ noted cervical 
softening to a moderate or extensive degree 
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softening following the administration of 
relaxin. 

Hodgkinson® reported the soft state of 
the cervix following the administration of 
relaxin. Similar findings have been observed 
by Stone and co-workers*® and Abramson.’ 

Aware of the new desirability of empty- 
ing the uterus of the woman with prolonged 
retention of a dead fetus, we have studied 
the effectiveness of relaxin in priming the 
unripe cervix before the induction of labor 
with Pitocin. 


Method of treatment 


Twenty patients participated in this 
study. The length of gestation for these pa- 
tients varied from 14 to 40 weeks and the 
length of fetal death from 3 to 140 days. 
No hemorrhagic episodes occurred prior to 
labor and delivery or in the postpartum pe- 
riod in any of these patients. As a precau- 
tion, quantitative fibrinogen levels were ob- 
tained on each patient and were normal in 
all instances. 

First, the cervix was evaluated by vaginal 
examination with particular attention paid 
to the length of the cervix and the degree 
of softness. The patient then received 320 
mg. of Releasin intramuscularly. For con- 
venience, this was given in 5 doses of 60 mg. 


weeks of pregnancy 


Table II. Effect of Releasin and Pitocin on induction of labor; patient in last 20 
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every 2 hours followed by a sixth and final 
injection of 20 mg. There is a possibility 
that a smaller and less expensive dose might 
be effective but we have not tried it. Eight- 
een to 24 hours after the start of Releasin 
therapy another vaginal examination was 
performed by the same observer and the 
state of the cervix was determined. Induc- 
tion of labor was then started by the use of 
an intravenous Pitocin drip which contained 
10 units of Pitocin in 1,000 ml. of 5 per 
cent dextrose in water. 


Results 


As the 20 patients fortuitously fell into 
two different groups when considered by 
the length of gestation it is convenient to 
consider each group separately. 

The first group consisted of 9 patients in 
whom the length of gestation varied from 
14 to 20 weeks before fetal death occurred. 
The average duration of the death of the 
fetus was 49 days. The results of this first 
group are recorded in Table I. In 7 of the 
9 patients the cervix showed definite soften- 
ing only after the patient received Releasin. 
The Pitocin induction was successful in 
these 7 patients. The patient in Case 7 had 
3 failed attempts at Pitocin induction be- 
fore receiving relaxin; the third failure was 


Length of | Duration of Cervical 
gestation fetal death changes after Successful 
Case (weeks) (days) Releasin induction Length of labor and comment 
1 40 5 Softer; slight Yes 10 hours 
dilatation 
2 36 28 Softer; slight No Successful induction on second 
dilatation attempt 

3 28 21 Softer Yes 6 hours 

4 28 28 No change _ Spontaneous onset of labor 12 hours 
after therapy 

5 30 14 Softer No Spontaneous onset of labor 3 hours 
after therapy 

6 32 7 Softer; dilated — Spontaneous onset of labor after 
enema 

7 40 21 Softer Yes 4 hours, 30 minutes 

8 28 35 Softer Yes 3 hours 

9 38 3 No change No Failure of first induction; spontane- 
ous onset of labor 12 hours later 

10 40 3 Softer Yes 3 hours 

Softer Yes 3 hours, 30 minutes 
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one month before admission for relaxin 
therapy. In the remaining 2 patients the 
cervix was unchanged following the admin- 
istration of Releasin, and a Pitocin induc- 
tion was unsuccessful in both instances. Both 
patients had an uneventful dilatation and 
curettage within 48 hours after the unsuc- 
cessful attempt at induction of labor. 

The second group consisted of 11 patients 
in whom the gestation varied from 28 to 40 
weeks before death occurred (Table II). 
The duration of fetal death was from 3 to 
35 days. The results in this group of pa- 
tients are recorded in Table II. Definite 
cervical softening was noted in 9 of the 11 
patients only after relaxin priming. A suc- 
cessful Pitocin induction on the first attempt 
occurred in 6 of the 9 patients whose cer- 
vices were altered. Of the 3 remaining pa- 
tients, one had a successful induction on 
the second attempt with Pitocin; one had a 
spontaneous labor 3 hours after the Releasin 
therapy, without the use of Pitocin, and one 
had a spontaneous onset of labor after an 
enema, without the use of Pitocin. 

The 2 patients in the latter half of preg- 
nancy and in whom softening could not be 
detected after relaxin therapy had success- 
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ful conclusions to their pregnancies. The pa- 
tient in Case 4 had a spontaneous onset of 
labor 12-hours after Releasin therapy. In 
Case 9, the patient had a failed Pitocin in- 
duction but 12 hours later went into spon- 
taneous labor. 

No complications were experienced by 
any of the 20 women. 


Summary 


The recent recognition of the threat of 
hypofibrinogenemia in the presence of a 
retained dead fetus places increased value 
on the emptying of the uterus. The hormone 
relaxin appears to be able to make the cer- 
vix more favorable for the induction of 
labor. The use of relaxin followed by a di- 
lute Pitocin infusion in the treatment of 20 
patients with dead fetuses has been de- 
scribed. This management appears to be 
worthy of further trial. 


Addendum. Three more successful inductions 
of labor and delivery have been reported since 
this article was presented for publication. Two 
of the patients fall in the category of patients 
discussed under Table I and the third patient 
falls in the category of patients discussed under 


Table II. 
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Hand-Schuller-Christian disease and pregnancy 


Report of a case 


DUANE B. HEILBRONN, M.D. 


DON N. RIDGWAY, M.D. 
Saginaw, Michigan 


THIS case is reported because search of 
the literature has failed to produce a re- 
corded case of the coexistence of Hand- 
Schiller-Christian disease and pregnancy. 
Presumably, this is because this rare malady 
is primarily a disease of childhood and most 
of those afflicted do not survive to adult- 
hood. However, cases in adults have been 
reported and, in a recent review’ of 29 
cases, 7 patients were in the childbearing 
years. 

Originally this entity was classified with 
Gaucher’s disease and Niemann-Pick disease 
as a lipoid storage disease, but more recently 
it has been reclassified and is generally con- 
sidered as a primary reticuloendotheliosis 
interrelated with Letterer-Siwe disease and 
eosinophilic granuloma and not dependent 
on hyperlipemia.** These diseases are pri- 
marily manifestations of a granulomatous 
reaction in the reticuloendothelial system, 
and the xanthomatous deposits occur in the 
more slowly progressive forms of the disease 
as a secondary and not primary manifesta- 
tion. 

Hand-Schiiller-Christian disease has a 
world-wide distribution with no_ special 
racial or sexual predilection. It manifests 
itself in many forms with the symptoms 
usually referable to the area of pathologic 
involvement. The onset is slow and the 
course chronic. 

The classical triad which is usually de- 
scribed but rarely seen is multiple defects in 


From the Department of Obstetrics and 
Gynecology, St. Mary’s Hospital. 


membranous bones, exophthalmos, and dia- 
betes insipidus. Lesions are by no means 
limited to the skull, but occur also in the 
long bones, pelvis, ribs, and spine. Gingival 
necrosis with extrusion of the teeth, aural 
discharge, and cystlike swellings of the scalp 
are often the earliest signs of the disorder. 
The skin lesions, which appear most often 
as papular rashes, seborrhea of the scalp, 
petechial eruptions, and the nodules of 
xanthoma disseminatum, occur in approxi- 
mately 30 per cent of cases. Diffuse pleural 
and interstitial pulmonary infiltration lead- 
ing to fibrosis is not uncommon in long- 
standing cases. Neurohypophyseal involve- 
ment may cause retardation of growth and 
sexual development, and diabetes insipidus 
may follow. The exophthalmos is a result of 
retrobulbar accumulation of xanthomatous 
tissue. 

Blood lipids are not characteristically 
altered and the total serum cholesterol is 
invariably normal. There are no characteris- 
tic changes in the blood although anemia is 


occasionally seen in the advanced stages. 


Diagnosis is made on the basis of clinical 
manifestations and biopsy of the more ad- 
vanced lesions. 

The prognosis is uncertain, even with 
early diagnosis and therapy. Avery and as- 
sociates' report a mortality much lower 
than that usually given. 

Therapy is largely directed at the osseous 
lesions and treatment of the symptoms of 
diabetes insipidus, if present. Favorable in- 
fluence upon osseous and lymphatic lesions 
by x-ray therapy can be expected,” * ® but 
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quite often the effect is temporary and new 
lesions subsequently appear. Initial reports 
of steroid therapy merit further evalua- 
tion.* § 

Information concerning the effects of the 
reticuloendothelioses upon pregnancy and 
vice versa is lacking, but short-term observa- 
tion of this single case has presented no 
evidence of direct effect with the exception 
of the recurrence of the symptoms of dia- 
betes insipidus. 

The lesion responsible for the symptoms 
of diabetes insipidus, whether it be complete 
or incomplete, lies in the supraopticohypo- 
thalamic tracts or the supraoptic nuclei of 
the hypothalamus.® In this case, xanthomat- 
ous infiltration is presumed. 

The incidence of diabetes insipidus in 
pregnancy is uncertain. Blotner and Kun- 
kel’? have reported an incidence of 3 cases 
in 50,000 pregnancies. The incidence is 
probably no higher in pregnancy than in 
the general population." 

Pregnancy affects diabetes insipidus in 
several ways. It may be aggravated, amelio- 
rated, or uninfluenced. It may appear tran- 
siently during gestation or it may appear 
during pregnancy and persist following de- 
livery. It also may appear shortly after de- 
livery. It has been suggested that ameliora- 
tion of symptoms during pregnancy may be 
due to transplacental transfer of fetal hor- 
mone.** Similarly, it has been speculated 
that transplacental transfer of fetal oxytocic 
principal may influence parturition** which, 
theoretically, might be disordered if all 
posterior pituitary hormones were absent or 
deficient in the mother. 

Reports of disordered uterine function 
with diabetes insipidus have been pre- 
sented,**-*® but from the evidence available, 
it appears that an intact neurohypophysis 
is not necessary for normal gestation and 
delivery.***® Similarly, lactation apparently 
does not require an intact neurohypophysis. 

The management of a pregnancy with 
concurrent diabetes insipidus is usually un- 
complicated. It appears that unusual upper 
urinary tract dilatation occurs with an in- 
creased tendency to stasis and infection; 
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therefore, any urinary tract obstruction or 
infection should be treated promptly and 
adequately. The posterior pituitary prepara- 
tions, regardless of route of administration, 
are not contraindicated, but should be used 
carefully, especially near term. Induction 
of labor following their use has not been 
reported, but increased uterine irritability 
has resulted in a few cases in the later weeks 
of pregnancy.’” Hendricks” feels that, 
although normal spontaneous delivery will 
usually occur, these patients should not be 
allowed to go beyond term because what 
may appear to be false labor may in actu- 
ality be a missed labor. Induction of labor 
by administration of intravenous Pitocin is 
then justified. 


S. K. C., age 20, was born of a normal gesta- 
tion with normal labor and delivery. Physical, 
mental, and emotional development were nor- 
mal until the age of 13 months, when a sub- 
cutaneous mass appeared anterior to the right 
pinna, and symptoms and signs of a purulent 
otitis media followed. X-ray examination of the 
mastoid area revealed changes which were com- 
patible with exudative mastoiditis. A radical 
mastoidectomy was performed in August, 1939. 
Postoperatively, a copious, foul, seropurulent dis- 
charge persisted in spite of all efforts until she 
was seen by the Otolaryngology Department of 
the University of Michigan in January, 1940. 

A second operation upon the right mastoid 
was performed and revealed a tumor mass 
which involved a large portion of the squamous 
portion of the temporal bone and infiltrated the 
muscles of the neck. An extensive removal of a 
large portion of the squamous part of the tem- 
poral bone was carried out. A peripheral right 
facial nerve paralysis followed. Pathological diag- 
nosis was lymphosarcoma. Subsequently, the pa- 
tient received x-ray therapy to the involved area 
and was discharged in February, 1940. 

Following the hospitalization, a continual dis- 
charge persisted from the operative site, and 
during the following months an obvious exoph- 
thalmos developed along with mass polydipsia 
and polyuria. The child was again admitted to 
the University of Michigan Hospital in January, 
1941, at which time she appeared well developed 
but slightly undernourished. A marked bilateral 
exophthalmos was present with no other ocular 
pathologic conditions described. The partially 
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healed operative site over the right parietal and 
right mastoid area continued to drain a copious 
amount of serous discharge. A right peripheral 
facial nerve paralysis was present and postsurgi- 
cal asymmetry of the right side of the face 
was evident. Complete blood count was within 
normal limits as was the urinalysis with the 
exception of a specific gravity of 1.000. Skull 
films revealed multiple areas of neoplastic bone 
destruction in the flat bones of the skull with 
evidence of neoplasm involving the margins of 
the operative defect. The findings were con- 
sidered compatible with Hand-Schiiller-Christian 
disease or lymphosarcoma involving bone. Chest 
x-ray films revealed mottled disseminated 
granular foci of parenchymal infiltration uni- 
formly distributed throughout both lungs. A right 
cervical node biopsy specimen was obtained, 
and the pathologic diagnosis revealed sinus retic- 
ular hyperplasia with fine granular “foam” 
structure in the cells as seen in lipid histiocytosis. 
Diagnosis was Hand-Schiiller-Christian disease. 
Diabetes insipidus was confirmed and parenteral 
vasopressin (Pitressin) therapy was undertaken 
with prompt improvement in the symptoms of 
polyuria and polydipsia. Further x-ray therapy 
was given to the cranial lesions and was followed 
by bilateral tarsorrhaphy for cosmetic improve- 
ment of the exophthalmos. She was discharged 
as improved on Jan. 31, 1941. 

The patient’s next hospital admission was May 
6, 1943. In the interim, her general well-being 
had improved and her physical, mental, and 
emotional progress were apparently normal. The 
diabetes insipidus was quite well controlled with 
parenteral Pitressin in oil, but the exophthalmos 
had improved only symptomatically. At this 
time (age 4 years, 10 months), she was 36% 
inches tall and weighed 28% pounds. An obvious 
shortening of the chin was now present with 
some asymmetry of the face and multiple palpa- 
ble defects in the right lateral portion of the 
skull. The fontanels were closed. The ears were 
free of drainage but a central perforation of 
the right tympanic membrane was present. X-ray 
examination of the skull revealed marked im- 
provement in the amount of new bone growth 
in the defects, and “remarkable” healing of the 
lesions had taken place. 

Subsequently, the disease apparently did not 
progress, and the only regular medication was 
parenteral Pitressin with good control of the 
diabetes insipidus. When the patient was 10 years 
of age, Pitressin was necessary only infrequently, 
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and its use was eventually discontinued with no 
return of symptoms. Menarche occurred at age 
13 with a regular menstrual cycle of 28 days 
and an average duration of 4 days. Her general 
health continued satisfactory during her pre- 
pubertal and adolescent years, and she carried 
on the usual social and athletic pursuits of other 
children her age. She completed a secondary 
education with an average scholastic record. Her 
physical development was slow and she has never 
reached normality with respect to height or 
weight. 

In June, 1957, she had a sudden spontaneous 
seizure suggestive of grand mal epilepsy. Subse- 
quent electroencephalographic study confirmed 
this impression and she was placed on 
Diphenylhydantoin sodium (Dilantin). Only one 
short, mild seizure followed in June, 1958, and 
there have been no further seizures to date. 

In January, 1958, the patient had reconstruc- 
tive plastic surgery on the right side of her face 
with no adverse effects and no apparent exacer- 
bation of the diabetes insipidus. 

The last hospital admission was on Jan. 1, 
1959, at which time the chief complaint was 
abdominal pain and vaginal bleeding. The esti- 
mated date of confinement was Feb. 2, 1959, 
and the antecedent prenatal history was unevent- 
ful other than for moderate but progressive 
polydipsia and polyuria for the 5 months pre- 
ceding this admission. Pitressin therapy was not 
felt to be necessary. 

For 2 days preceding admission, she had noted 
infrequent minimal vaginal spotting which was 
painless. One hour prior to admission she began 
having vague low abdominal cramping at 10 to 
15 minute intervals and shortly thereafter noted 
the onset of moderate bright red vaginal bleed- 
ing. On admission, she was afebrile; pulse was 
84 and blood pressure 110/80. Physical examina- 
tion revealed a short, slight, pale young white 
woman with shortening of the chin, under- 
development of the right temporal and malar 
areas, and a peripheral right facial nerve paraly- 
sis. Palpable irregularities were present on the 
right lateral skull about the right pinna. Neck, 
heart, lungs, extremities, and general neurological 
examinations were normal. The abdomen re- 
vealed a liver and spleen of normal size, and the 
size of the uterus was compatible with the stage 
of pregnancy. The uterus was actively contracting 
at 10 to 12 minute intervals with a duration of 
approximately 30 seconds. To palpation the 
presentation suggested a transverse lie. Urinalysis 
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Fig. 1. Right lateral skull film taken on the fifth 
postpartum day, demonstrating the osseous defect 
and the apparently normal sella turcica. 


showed a specific gravity of 1.004, and in the 5 
hours immediately following admission, 2,900 c.c. 
of urine was collected. X-ray studies revealed a 
transverse lie with an arm presenting and sug- 
gestive evidence of a low placental position. Five 
hours after admission a classical cesarean section 
was carried out under local lidocaine hydrochlo- 
ride (Xylocaine) and intravenous thiamylal 
sodium (Surital) anesthesia with delivery of a 
living female infant weighing 5 pounds, 5 ounces. 
The infant exhibited no detectable abnormalities 
aside from mild edema of the right arm and 
shoulder which cleared within 48 hours. The 
neonatal course was uneventful and the infant 
weighed 5 pounds, 9 ounces when discharged 
with the mother. 

The mother’s general postoperative course was 
uneventful except for the large urinary output 
and oral fluid intake. The output ranged from 
2,450 c.c. on the first postoperative day to 7,200 
c.c. on the ninth day. Correspondingly, the intake 
varied between 1,750 c.c. on the second day and 
5,450 c.c. on the ninth day. She received par- 
enteral posterior pituitary extracts in the form of 
obstetrical Pituitrin and Pitressin on the first 3 
days postoperatively. The medications were then 
discontinued to observe any changes in the water 
exchange and because the symptoms were not 
troublesome to the patient. Following the dis- 
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Fig. 2. The patient 4 months after delivery. Note 
the exophthalmos, shortening of the chin, and 
partial facial paralysis. 


continuance, the intake and output progressively 
but moderately increased until the time of dis- 
charge. 

Further determinations obtained postopera- 
tively were as follows: serum sodium 135 mEq. 
per liter; serum phosphorus 4.25 mg. per cent; 
protein-bound iodine 7.1 yg per liter; 17-keto- 
steroids 2.16 mg. per 24 hours; 11-hydroxycor- 
ticosteroids 2.32 mg. per 24 hours. Thorn test 
was normal on the ninth postoperative day. 
X-ray studies of the wrists revealed a normal 
bone age, and the chest x-ray findings were 
normal with no indications of any infiltrative 
process of the parenchyma as in 1941. Skull films 
(Fig. 1) revealed the operative defects about the 
right mastoid area and a rather large osseous 
defect with irregular margins of the right tem- 
poral, occipital, and posterior parietal region. 
Asymmetry of the right mandible and _ facial 
bones was present with underdevelopment of the 
bones on the right (Fig. 2). Review of all films 
(skull, chest, arms, abdomen, and pelvis) re- 
vealed no evidence of further bony lesions, sug- 
gesting arrest or cure of the Hand-Schiiller-Chris- 
tian xanthomatous process. 

The patient was discharged on the tenth post- 
operative day. Subsequently, she has progressed 
satisfactorily and has experienced remission of 
the symptoms referable to the diabetes insipidus. 
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She is continuing to take Dilantin, 100 mg. 3 
times a day, and her general condition remains 
satisfactory. 


Summary 
A case of Hand-Schiiller-Christian disease 
and pregnancy is reported after a search of 
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the literature failed to reveal a previously 
recorded case. A brief review of Hand- 
Schiller-Christian disease is included. The 
case is also added to the literature on dia- 
betes insipidus in pregnancy, and a brief 
commentary on its incidence, course, and 
management is included. 
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Antepartum thrombophlebitis treated by 


long-term use of bishydroxycoumarin 


RONALD FELDMAN, CAPTAIN, USAF (MC) 
LLOYD SMITH, CAPTAIN, USAF (MC) 


Brookley Air Force Base, Alabama 


T HE occurrence of antepartum thrombo- 
phlebitis is infrequent. Available figures cite 
an incidence of below 0.1 per cent. In one 
survey of more than 50,000 pregnancies, 
there were only 9 cases, an incidence of 0.018 
per cent. The total number of cases reported 
in the American literature is approximately 
150,*-* of which fewer than 50 were treated 
with anticoagulants." * One report cautions 
against the use of anticoagulants.® There is 
another report of the use of anticoagulants 
during pregnancy in a patient with subacute 
bacterial endocarditis.* This patient suffered 
a subarachnoid hemorrhage but was deliv- 
ered of a normal child before her death. 

The grave prognosis of untreated throm- 
bophlebitis in the pregnant woman can be 
appreciated from the 15 per cent mortality 
rate.’ In the treated cases there have been 
no deaths.*-* 

In our review of the American literature 
we found only one other report of a patient 
who received prolonged (31 weeks) bishy- 
droxycoumarin therapy during pregnancy.‘ 
This patient was delivered of a normal child 
2 days after therapy was stopped. 


Case Report 


B. F., a 27-year-old white woman, was first 
seen on Aug. 28, 1958. The history revealed that 
in the seventh month of her first pregnancy in 
1955 she had developed thrombophlebitis and 
was treated without anticoagulants. She remained 
well until she was delivered of her second child, 
14 months before we first saw her. During this 
delivery she developed superficial phlebitis of 


the right leg and was hospitalized briefly. She 
remained well until the present gestation. On 
July 23, 1958, at the tenth week, she developed 
pain, redness, and swelling of the right leg and 
was hospitalized. One week later she had what 
was thought to be a pulmonary embolus without 
infarction. Anticoagulants were administered on 
July 28, and the patient was maintained on 
bishydroxycoumarin until August 28, when she 
first came to our clinic. 

She was obese and had palpable saphenous 
veins in the right leg. There was no swelling, 
redness, or increased temperature of the legs. 
Approximately 50 mg. bishydroxycoumarin was 
administered daily and the patient was given a 
long elastic stocking for the right leg. 

On September 30 the right saphenous veins 
seemed more engorged so the patient was hos- 
pitalized for weight reduction and operation on 
the veins. At operation, the femoral vein was 
exposed but found to contain no clot. Accord- 
ingly, the long and short saphenous veins were 
ligated. The patient was discharged on October 
20, weighing 6 pounds less than she did before 
admission, with wounds healed. Bishydroxycou- 
marin, approximately 50 mg. daily, was con- 
tinued because we feared further episodes of 
phlebitis. In early January, 1959, there first ap- 
peared venous engorgement of the left leg, so 
long-leg elastic stockings were used bilaterally. 

During the last 2 months of pregnancy there 
was no weight gain. 

On March 3, 1959, she was admitted in labor. 
The prothrombin time was 25 seconds. During 
the first stage she had no more than the usual 
amount of bloody show. When labor slowed, the 
membranes were ruptured and one ampule of 
Pitocin was added to the intravenous fluid. She 
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of a 6 pound, 14 ounce normal female infant. 
The child was immediately given 50 mg. of 
vitamin K; through the cord vessels. The placenta 
was delivered and the repair completed without 
unusual bleeding. Bleeding from the uterine 
cavity was estimated at 500 c.c. and the patient 
was given 500 c.c. of blood. 

Post partum, the appearance of the leg veins 
was greatly improved. The patient was dis- 
charged on the seventh day, still taking about 
50 mg. of bishydroxycoumarin daily. She con- 
tinued to take it for 6 weeks after delivery. She 
then had a saphenous vein stripping and anti- 
coagulants were discontinued. During a 38 week 
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period, the total dosage of bishydroxycoumarin 
exceeded 14,000 mg. 


Summary 


A patient who was given anticoagulants 
(more than 14,000 mg. bishydroxycoumarin) 
for 32 weeks before the delivery of a normal 
infant and for 6 weeks after delivery is re- 
ported. The maintenance of anticoagulants 
during the antepartum, delivery, and post- 
partum periods was not associated with any 
untoward effect. 
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Herpes gestationis 


A report of 2 cases 


STANLEY P. WEGRYN, M.D. 


ROBERT A. MARKS, JR., 
JOHN R. BAUGH, M.D. 


New Orleans, Louisiana 


BECAUSE of the rarity of herpes gesta- 
tionis and the therapeutic problem it pre- 
sents, we should like to add to the literature 
two recent cases treated with lipoprotein- 
nucleic acid (Reticulose). 

Herpes gestationis is probably a variety 
of dermatitis herpetiformis. It most com- 
monly develops after the third to fourth 
week of gestation in 1 of 3,000 to 4,000 
pregnancies and may recur with successive 
pregnancies. Delivery usually coincides with 
the disappearance of the lesions. Recur- 
rences, remissions, and exacerbations are 
not uncommon. The lesions may be associ- 
ated with mild constitutional disturbances. 
The etiology is obscure: psychiatric, infec- 
tious, menstrual, puerperal, renal, viral, and 
allergic factors have been implicated. The 
lesions may be vesicular, erythematous, bul- 
lous, papular, or pustular. They are usually 
symmetrical with one type of lesion predom- 
inating—usually vesicular. Scarring and pig- 
mentation are also noted. They are multi- 
form and herpetiform, appearing in suc- 
cessive crops over the entire body. Symptoms 
of itching, burning, or pricking are always 
present and are relieved with rupture of 
the lesion. There may be noted a moderate 
eosinophilia. Involvement of mucous mem- 
branes is rare.’ ? 


From the Department of Obstetrics and 
Gynecology, United States Public 
Health Service Hospital. 
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(Reticulose) is 


Lipoprotein-nucleic acid 
a protein complex combining a protein with 
organic lipids and nucleic acid. It is de- 
sensitized and, therefore, free from sensitiz- 
ing properties. Experience in animals and 
humans has shown it to be nontoxic. It is 
standardized at a pH of 7.5 and is extremely 
stable. Its mode of action is essentially to 
enhance and accelerate leukocyte response, 
increase antibody production, and stimulate 
phagocytosis. It has been used with success 
on a variety of viral syndromes. The recom- 
mended dosage is 2 c.c. intramuscularly ev- 
ery 4 to 6 hours. However, dosages should 
be adjusted to clinical findings.*~° 


Case 1. Mrs. C., a 32-year-old white woman, 
gravida iv, para ii, who had had one abortion, 
had enjoyed essentially good health all her life. 
Her last normal menstrual period was July 15, 
1958, and the estimated date of confinement was 
April 22, 1959. She was first seen in the ob- 
stetric Out-Patient Clinic on Sept. 26, 1958, 
with the complaints of nausea and vomiting. 

The physical examination and review of sys- 
tems were negative except for findings com- 
patible with a 3 months’ gestation. There was 
no history of any dermatological lesions. The 
leukocyte count was 11,200, with neutrophils 72, 
lymphocytes 21, monocytes 4, and eosinophils 3. 
Urinalysis was negative for white cells and al- 
bumin. The VDRL test was negative. Hemo- 
globin was 12.0 Gm. per cent; blood, Group A, 
Rh positive. The patient was started on a special 
complex of molybdenum oxide and _ ferrous 
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sulfate (Mol-Iron) and the nausea was con- 
trolled with 15 mg. of prochlorperazine span- 
sules at bedtime. 

The patient was followed at monthly inter- 
vals until the eighth month of gestation. Dur- 
ing the eighth month she was followed at two- 
week intervals and during the ninth month at 
weekly intervals. Serial urinalyses were negative 
for albumin. The average blood pressure was 
120/70. Hemoglobin on Feb. 25, 1959, was 
11.25 Gm. per cent and on March 25, 1959, 
was 11.0 Gm. per cent. 

On April 8 the patient developed a pruritic 
erythematous papulovesicular dermatitis involv- 
ing her arms and axillary folds bilaterally. At 
this time she was seen in the Out-Patient Clinic 
and presented on examination a rather typical 
case of herpes gestationis. She was treated with 
50 mg. of diphenhydramine hydrochloride 3 
times a day for one day withous improvement. 
On April 15 the dermatitis became characterized 
by clusters of small bullae, although there was 
no extension of the involved areas. There was 
intense burning and itching of the involved areas. 
Dermatological consultation confirmed the initial 
diagnosis. The patient was started on 2 c.c. of 
lipoprotein-nucleic acid intramuscularly daily for 
3 consecutive days. Within 2 hours after the 
initial dose, the patient noted marked symp- 
tomatic relief of pruritus and burning. On the 
second day the patient was asymptomatic, and 
there was definite regression of the bullae. By the 
third day the bullae had dried and had begun to 
crust and disappear. 

On April 20, 1959, the patient was admitted 
to USPHS Hospital, New Orleans, with a his- 
tory of cramping pain in the lower back for 
6 hours’ duration, accompanied by a_ bloody 
show. Physical examination and review of sys- 
tems on admission revealed a gravid woman at 
term and in labor with no evidence of any new 
lesions. After 5% hours of labor the patient was 
delivered of a full-term viable healthy infant 
weighing 7 pounds. The estimated blood loss 
was 50 c.c. The puerperium was uneventful 
except for an area of thrombophlebitis in the 
right forearm. This was thought to arise from 
an intravenous injection of 50 mg. of promazine 
given during labor. This cleared with warm 
saline soaks. The infant’s condition was good, 
and she thrived on breast feeding. Mother and 
infant were discharged on April 26, 1959, in 
good health. There has been no recurrence of 
the lesions post partum. 
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Case 2. Mrs. C. was a 34-year-old white 
woman, gravida viii, para vi, who had had one 
abortion. The estimated date of confinement was 
June 29, 1959, and the last menstrual period 
was 8 months prior to her fisrt visit to the 
USPHS prenatal clinic, May 15, 1959. She gave 
a history of having had a normal prenatal course 
except for the appearance of a rash on various 
parts of her trunk and extremities beginning 
about the third month of gestation. She stated 
that with each of her pregnancies at about the 
third or fourth month this rash had appeared. 
It was characterized by vesicles and sometimes 
pustules accompanied by itching and burning. It 
gradually regressed following delivery. She stated 
they had been treated by local and _ systemic 
antibiotics, creams, and lotions without im- 
provement. 

The physical examination and review of sy:- 
tems on the initial visit revealed an obese white 
woman; abdominal and pelvic findings were 
consistent with a 32 weeks’ gestation. The ver- 
tex was floating; fetal heart rate was 140 in the 
left lower quadrant. Over the scapular regions, 
the anterior chest, abdomen, and extremities, 
more marked over the flexor surfaces, were 
crops of erythematous papular lesions. Some had 
formed vesicles and others were crusted pustular 
lesions. The eruption caused severe itching and 
burning. The remainder of the physical exam- 
ination was essentially normal. The laboratory 
data on May 15, 1959, showed a _ leukocyte 
count of 16,900, neutrophils 32, lymphocytes 12, 
monocytes 2, eosinophils 3. The hemoglobin was 
10.4 Gm. per cent; blood, Group A, Rh positive. 
Urinalysis, serological test for syphilis, and chest 
x-ray findings were normal. Repeat leukocyte 
count on May 21, 1959, was 8,000 with neutro- 
phils 74, lymphocytes 24, eosinophils 2, and 
hemoglobin of 11 Gm. per cent. 

The patient was given routine prenatal care 
and instructions. She was begun on Mol-Iron, 
one tablet, three times daily. In addition, Reticu- 
lose, 2 c.c. intramuscularly 4 times a day, was 
started. This was continued for 5 days when the 
patient was symptomatically better with no itch- 
ing or burning of the skin lesions. She was con- 
tinued on Reticulose, 2 c.c. every other day, for 
4 doses. At the end of 2 weeks of therapy she 
was asymptomatic. No new vesicles or pustules 
had formed and the previously present lesions 
appeared to be scarring and healing. Examina- 
tion on June 12 showed further resolution of 
lesions. She is now receiving routine prenatal care. 
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Comment 


Two cases of herpes gestationis are pre- 


sented. Both patients were noted to have 
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symptomatic and clinical improvement on 
lipoprotein-nucleic acid (Reticulose). 


1. 
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CURRENT OPINION 


Pertinent Comments 


The last stitch club 


LUDWIG A. EMGE, M.D. 


San Francisco, California 


THE Professor has scheduled himself to 
assist his Resident in an operation. There is 
the little tableau of his accepting the scalpel 
from the scrub nurse (handed by her habit, 
accepted by his) and graciously proffering 
it to the younger man across the table. Then 
there is the even more familiar tableau of 
the Resident’s nervously readjusting the 
drapes, poising the scalpel, peering under 
the drape to determine again the midline, 
readjusting the drapes, poising his scalpel 
again, pausing to palpate the pubic bone— 
until the gesture of a kindly hand across the 
table halts this sequence. 

“Every operation needs a decisive start. 
Pause half a moment now, and then make 
a definitive beginning.” 

The scene is a familiar one, and many of 
us have lived through it on one or both 
sides of the operating table. Its lesson is a 
true one; once the decision has been made 
for operation, once the preparations are 
complete, then false moves and indecisive 
gestures have no reasonable place. Every 
operation needs a decisive start. 

But wait an hour and a half and watch 
the sequence in the same room. The skin 
has been closed, but the Resident regards it 
with concern. This is the only symbol of his 


handiwork the patient will ever see, and he 
wants it to be just right. He runs a sponge 
along the closure, looking for a flaw, then 
he puts another stitch in an area which he 
feels is not adequately coapted, then he 
searches for another area and crowds an- 
other stitch in there—until the gesture of 
a kindly hand across the table halts this se- 
quence. 

“Every operation needs a decisive conclu- 
sion. When you have done all for the patient 
that surgery can do, set the needle down 
definitively. There is a last stitch for each 
operation.” 

This lesson is equally true. At some mo- 
ment one has done what can be done for 
that particular patient on that particular 
day. One should be able to recognize this 
moment and decisively conclude the oper- 
ative procedure. Aimless motions, tentative 
pats at the wound, another and still another 
stitch in the skin—these have no place now. 
For better or for worse, the surgeon has 
done with his allotted time and his allotted 
skills what he can do for that patient. Now 
the procedure needs only as clear-cut a 
conclusion as it had definitive start. Yet, 
apparently he is reluctant to yield the pre- 
rogatives of being the operating surgeon, 
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and he displays more indecisiveness than at 
any time since the incision was made. Never- 
theless, every operation needs its last stitch, 
which should be made with the same dis- 
patch and sureness traditionally accorded 
the initial incision. 

Watching this operating room scene over 
the years and persuaded of these things, I 
proposed to form, some time ago, the Last 
Stitch Club. Only those would be eligible for 
membership who displayed by their actions 
that they knew how to stop decisively. 
Whether it be an individual operation or an 
active life of many operations or a career in 
academic obstetrics and gynecology, each of 
these must come to an end, each of these 
must have its last stitch. With one’s allot- 
ted time and allotted skills one has done 
what can be done. Let the last gesture be 
made decisively, without hesitations and 
fumblings, without regret. 

The opposite organization—for those who 
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disagree with this attitude—is called the 
Keyhole Peepers. Members of this rival soci- 
ety may walk out of the room with firm tread; 
there may even be the semblance of decisive- 
ness in the way they closed the door behind 
themselves. But as soon as the door is closed 
they whirl around and apply their eye to 
the keyhole to observe their successor’s ac- 
tions and to compare his gestures with their 
own. Reluctance to yield their prerogatives 
leads to fuzziness and smudging at a moment 
when a clear-cut dividing line is needed. 

I would, of course, solicit membership in 
my own society rather than in that of the 
rival organization. For an operation, for a 
career, for any temporary phase of our 
temporal existence, I would urge decisive- 
ness of concluding. Bernard Shaw once 
wrote: “Anybody, almost, can make a be- 
ginning; the difficulty is to make an 
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SAMUEL S. ROSENFELD, M.D. 


New York, New York 


ANSPACH,' who contributed the section 
on ectopic pregnancy in Curtis’s System of 
Obstetrics and Gynecology, states: “A few 
instances have been reported of three ec- 
topic pregnancies in the same patient. In 
none of these cases was the abdomen opened 
three times, so that the diagnoses were not 
directly affirmed.” 

In evaluating Anspach’s statistics, account 
must be taken of the fact that in that era 
salpingectomy was almost exclusively per- 
formed in the treatment of ectopic preg- 
nancy. Under these circumstances a third 
ectopic pregnancy would hardly be likely. 

On the other hand, if operative proce- 
dures to preserve the salpinges are being 
performed more frequently at the present 
time, third ectopic pregnancies in the same 
patient might be expected to increase, and 
it might be pertinent to comment on one 
such patient with this rarity. 

Ectopic pregnancy is not unusual, and 
repeated ectopic pregnancy is not rare, but 
the occurrence of three ectopic pregnancies 
in one patient is, to say the least, uncom- 
mon. Bender,? in a study of 305 women 
who were operated on for ectopic preg- 
nancy, concluded that if a patient conceives 
after an ectopic pregnancy the chance of 
her having another ectopic gestation in- 
creases fiftyfold. 


Jarvinen® reported on 20 patients who 
were operated on and in whom one tube 
had previously been resected. Of these, two 
became pregnant and, in one of them, the 


pregnancy occurred in the stump of a 


From the Department of Obstetrics and 
Gynecology, Lebanon Hospital. 


A comment on three ectopic pregnancies 


partially resected tube. I have had a similar 
experience: a patient on whom I had per- 
formed a partial resection of a tube for 
ectopic pregnancy developed another in the 
same tube. The literature contains several 
such reports. 

Recurrent ectopic pregnancy is not un- 
common. Statistical reports vary greatly as 
to the percentage of recurrence. In a series 
of 100 cases that I compiled for my late 
preceptor, A. J. Rongy,* in 1917, the re- 
currence rate was 12 per cent. In an active 
hospital and private practice extending over 
a period of 40 years, I had never previously 
seen a patient who had had 3 ectopic preg- 
nancies. 


Case report 


Mrs. L. B., a 26-year-old gravida i, para 0, 
was first admited to Lebanon Hospital on July 
8, 1954. She had been married for 3 years and 
had never been pregnant, but for 2% years she 
had practiced contraception. 

Her last menstrual period was on May 14, 
1954, and she stated she had had intermittent 
vaginal bleeding since then. On the morning 
of admission she was seized with severe lower 


abdominal pain. She had not fainted. 


Following the customary diagnostic proce- 
dures, a laparotomy was performed. Free blood 
was present in the peritoneal cavity. A mass 
was seen occupying the greater part of the 
distal half of the left tube, ending abruptly into 
a tube of normal diameter. There was a small 
fibroid on the anterior surface of the uterine 
corpus. Both ovaries appeared to be normal. The 
right tube was bound down by a few thin 
adhesions. The vermiform appendix appeared 


to be normal. 
A left salpingectomy with cornual resection 
was performed, the small fibroid of the uterus 
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was resected, and the adhesions binding the 
right tube were lysed. 

The laboratory report stated that the tube 
showed no apparent rupture and that it meas- 
ured 8 by 3 cm. in its greatest dimension. On 
section, a large hematoma typical of ectopic 
pregnancy was found. There was no fetus or 
recognizable amniotic cavity. The wall of the 
tube in the vicinity of the hematoma appeared 
hemorrhagic. The uterine curettings contained 
decidua of pregnancy. 

In May, 1956, the patient was delivered 
vaginally of a full-term living, normal female 
infant. 

She was’ again admitted to the hospital on 
March 20, 1959. Her history at this time dis- 
closed the following: her last menstrual period 
had occurred on Jan. 31, 1959. She had been 
trying to conceive for 8 months. For the pre- 
ceding 2 weeks there had been some slight 
pain in the right lower abdomen. She did not 
faint and had no weak spells. There was slight 
vaginal bleeding since February 28. 

She did not appear acutely ill; pulse rate 
was 108; blood pressure, 120/70. There was 
some tenderness in the right lower quadrant of 
the abdomen but there was no rigidity. On 
vaginal examination the uterus was found to 
be normal in size and position, freely movable, 
and not tender on motion. A small tender mass 
was palpable in the right fornix. The right 
ovary was enlarged. 

The laboratory report showed: hemoglobin 
10.10 Gm. per cent; sedimentation rate, 29 
mm. in one hour, and the urine normal. The 
Friedman modification of the Aschheim-Zondek 
test was negative. The day after admission she 
passed some tissue per vaginam and the patholo- 
gist reported that the tissue consisted of decidua 
only. There were no chorionic villi and no 
chorionic giant cells, and it was suggested that 
ectopic pregnancy be ruled out. 

Aspiration of the cul-de-sac in the operating 
room yielded defibrinated blood. On curettage 
of the endometrial cavity, only a small amount 
of tissue was obtained. Laparotomy was then 
performed and free blood was found in the 
peritoneal cavity. A bulge was present in the 
right tube, the outer extremity of the mass 
being located about 1 cm. from the fimbriated 
end of the tube. The right ovary was somewhat 
enlarged, and numerous blue-domed cysts were 
present. The left ovary was about one half 
normal size and was sclerotic. 
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The patient stated that she desired to have 
more children and, if at all possible, the opera- 
tion be performed with that goal in mind. 

An incision was made on the superior surface 
of the mass in the tube and an ovoid blood clot 
was removed. A small amount of decidua- 
like tissue adhered to the tube after removal 
of the clot and was removed by gentle curettage 
with a small wound curette. To facilitate preg- 
nancy the left ovary was resected in accordance 
with the experience of Jeffcoate® and Bender. 

The report on the tissue examined in the 
laboratory showed the specimen to consist of an 
ovoid hemorrhagic mass. On section, there was 
present, within the central portion, a cystic 
space; otherwise, the tissue had the appearance 
of fresh blood clot. The ovary submitted was 
2.5 cm. in its greatest dimension and there was 
a small fragment of omental tissue attached to 
the capsular surface. On section, there were 
several corpora lutea as well as corpora albi- 
cantia. The uterine curettings revealed a secre- 
tory endometrium. 

The next admission took place on Sept. 26, 
1959. The last menstrual period was on Aug. 
5, 1959. For the preceding 3 weeks she had 
noted vaginal staining and at times moderate 
bleeding. During this time there was some mild 
discomfort in her back and for the last 2 
days there were menstrual-like cramps. In the 
preceding 24 hours the pain increased in severity 
and was felt in the whole of the lower abdomen. 
For the last 2 hours she felt faint and weak. 

The patient appeared pale and seemed to be 
in severe pain. The pulse rate was 110 and 
the blood pressure, 100/80. The abdomen was 
rigid. There were tenderness and rigidity in 
the suprapubic region and in the left lower 
quadrant of the abdomen. The uterus was soft 
and enlarged to the size corresponding to that 
of a 6 weeks’ gestation. Movement of both the 
corpus and the cervix resulted in severe pain. 
There was marked tenderness in the cul-de-sac. 
The cervix was soft and the os closed; a small 
amount of blood was present in the canal and 
in the vagina. 

The hemoglobin level was 11.4 Gm. per cent 
and the hematocrit 37 mm. The urine was 
normal, and a Friedman modification of the 
Aschheim-Zondek test performed before the pa- 
tient entered the hospital was positive. 

At laparotomy a large amount of free blood 
was found in the peritoneal cavity. The right 
* tube was perforated, and there was active bleed- 
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ing from the site of the perforation. The right 
ovary appeared to be normal. A salpingectomy 
was performed and the omental adhesions were 
divided. 

Tissue examination showed the specimen to 
consist of a Fallopian tube. It measured 5.5 cm. 
in length and 2 cm. in its greatest diameter. A 
partial rupture was present. On section the re- 
maining part of the lumen was found to contain 
clotted blood, and the lateral edge of the lumen 
was closed. The wall of the tube showed diffuse 
hemorrhage around the ruptured area and the 
remainder of the wall showed edema. 


Comment 


In this patient Jeffcoate’s theory that 
conception is facilitated when tubal resec- 
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tion is combined with oophorectomy on the 
same side seems to be confirmed. In the 
two pregnancies that followed the left 
salpingectomy conception occurred in each 
instance 8 months after contraception was 
discontinued. 

The mortality rate in ectopic pregnancy 
is now admittedly low; yet, fatalities do 
occur, especially so if the rupture should 
occur in a locality where competent aid 
is not promptly available. It is for this 
reason that I believe the interest of the 
patient who has had two ectopic preg- 
nancies would best be served by sterilizing 
her at the time of the second operation. 
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Reviews of new books 


Psychosomatic Methods in Painless Childbirth. 
By L. Chertok (translated by D. 
Leigh). Second edition. 260 pages. New 
York, 1959, Pergamon Press, Inc. 
$6.50. 
For the obstetrician who utilizes any form of 
natural childbirth, the author has brought to- 
gether in one volume a complete review of the 
psychosomatic methods in use throughout the 
world today. Originally published in France, 
this well-done translation covers the historical 
development of various hypnosuggestive methods 
of analgesia and their gradual evolution through 
various European countries. There is a_thor- 
ough discussion of the Read method and the 
psychoprophylactic methods used in the Soviet 
Union with the application of these methods in 
France. 

By far the most valuable contribution of this 
book is the nonobjective comparison of the 
methods of Read and Velvovski. The discus- 
sion of the problems involved in the practice 
of each of these methods is presented along with 
mention of the discussions and answers brought 
forth in the literature to help answer some of 
the problems. 


A Synopsis of Obstetrics and Gynecology. By 
Alex W. Bourne. Twelfth edition. 632 

pages, 167 figures. Baltimore, 1959, 
Williams & Wilkins Company. $8.00. 

Dr. Bourne has given us a logical, clinical 
approach with logic based on physiologic and 
pathologic premises, not just a display of facts 
pertaining to obstetrics and gynecology. The 
material is written in an outline form but fol- 
lows a sequence so the subject matter can be 


grasped as a whole. To clarify a given subject, 
the author utilizes numerous diagrams. 

This twelfth edition which has been fully re- 
vised, and a chapter on “Intersex” has been 
added in an attempt to set forth the main out- 
lines of this difficult problem of development. 
The chapter on puerperal infection retained the 
description of those diseases as seen prior to 
antibiotics although the author admits they are 
seldom seen today. The account of destructive 
operations in obstetrics also has been retained 
although they are seldom performed in large 
obstetrical centers today. 

Where completely new work has been added, 
the author has added the names of those who 
have published their work but the bibliograph- 
ical references have been omitted. 

The book is written to refresh one’s memory 
by a sufficient condensation of facts for one who 
has already read the standard textbooks, listened 
to lectures, and examined patients. 


The Differential Diagnosis of Abdominal Pain. 
By Sherman M. Mellinkoff. 443 pages, 
29 figures. New York, 1959, McGraw- 
Hill Book Company, Inc. $9.00. 
A new series presenting material from courses 
in the Medical Extension Division of the Uni- 
versity of California at Los Angeles has been 
instituted. Instead of the usual presentation of 
the surgical aspects of the acute abdomen, the 
author has attempted to present an all-encom- 
passing view of pain in the abdomen. The dis- 
cussion includes causes of chronic abdominal 
pain in addition to the many cases of the so- 
called acute abdomen. As would be expected, 
‘any attempt to cover such a vast field of ma- 
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terial must involve the elimination of much 


detail and concentrate on a review type dis- 
cussion. 

Assuming that the intelligent approach to 
differential diagnosis is based on a good under- 
standing of pathologic physiology, the author 
begins by presenting the basic considerations in 
the study of abdominal pain discussing the latest 
advances in the knowledge of pain, its physi- 
ology and perception, especially as it relates to 
the abdomen and contained viscera. An attempt 
is made to apply these principles in the evalu- 
ation of, first, the medical diseases of the ab- 
domen and its parietes and, second, the sur- 
gical diseases of the abdomen and pelvis. In 
spite of this attempt to separate the two types 
of pain, there is inevitable overlapping in the 
differential possibilities and the separation does 
not hold too well. Speaking from the gyne- 
cologist’s viewpoint, the disorders of the fe- 
male pelvis seem to be summarily dismissed 
with a few short paragraphs which give the 
feeling that the differential diagnosis of pelvic 
disease is easier than we sometimes make it. 

A complete chapter is devoted to appendi- 
citis, peritonitis, and abdominal abscesses, and 
other chapters include retroperitoneal causes of 
abdominal pain, systemic diseases remote from 
the abdomen causing abdominal pain, and an 
approach to chronic or recurrent abdominal 
pain. 


Avortements tardifs et accouchements préma- 
turés (Late Abortions and Premature 
Deliveries). By Otto Stamm. 130 pages, 
37 figures, 14 tables. Paris, 1959, Mas- 
son et Cie. 2,000 fr. 

Dr. Stamm’s contribution to the problem of 

abortion and premature delivery is fresh and 

well reasoned and is based on careful clinical 
and laboratory research. 

Since the author believes that embryonal 
anomalies are one of the leading causes of first 
trimester abortion, his study is restricted to a 
period ranging from the sixteenth to the thirty- 
seventh week of gestation. His results led him 
to conclude that placental estrogen deficiency 
and inflammatory lesions of the fetal membranes 
are frequent causes of the abnormal onset of 
labor. 

The importance of progesterone deficiency 
and of progesterone therapy is minimized. Lit- 
tle correlation between pregnanediol levels and 
the eventual evolution of pregnancy can be 
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established. Nor does Dr. Stamm believe that 
these levels can be raised by the administration 
of progesterone. Furthermore, he remains un- 
convinced of any inhibitory influence directly 
on human myometrium by progesterone. While 
he accepts the role of luteal disorders in early 
abortion, he questions whether this arises from 
an embryonal anomaly or is the cause of the 
threatened abortion. 

The author was struck by the fact that a 
majority of placentas studied after late abortion 
or premature delivery showed widespread in- 
flammatory lesions that were not found follow- 
ing normal term deliveries of less than 12 hours’ 
duration, hysterotomies, etc. These lesions were 
considered to be the chief etiological factor in 
at least half of the late abortions. Their effect 
would, hypothetically, be by an oxytocic ac- 
tion by the pathogenic organisms themselves or 
their metabolic products on the myometrium, or 
by destruction of the epithelial elements of 
the chorion resulting in gonadotropin deficiency. 
Dr. Stamm presents some evidence to show that 
chorionic gonadotropin has an inhibitory in- 
fluence on the uterus. 

Vaginal cytology is a cornerstone of the 
author’s diagnosis and management of threat- 
ened abortion. Disappearance of navicular cells, 
decrease of desquamated cells and, above all, an 
increase of the “eosinophil index” above 6 per 
cent are characteristic of threatened abortion. 
This index was carefully followed and corre- 
lated well with the evolution of normal and ab- 
normal pregnancies studied, and was as un- 
affected by the administration of progesterone 
as it was usually brought to normal levels by 
the use of estrogen. Leukocytosis, and especially 
an accelerated erythrocyte sedimentation rate, 
particularly when the latter is rising, were 
taken as evidence of an inflammatory lesion of 
the membranes. Treatment, consequently, con- 


‘sists of progressively increased doses of estrogen 


if the eosinophil index is elevated and does re- 
turn to normal in 10 to 20 days. This index, it 
was found, remains elevated in rare patients; 
this was taken as pathognomonic of both estro- 
gen and progesterone deficiencies and carried 
a very poor prognosis. It should be pointed 
out that the rationale in giving estrogens is the 
belief that such therapy will promote uterine 
growth and vascularization rather than im- 
prove progesterone secretion. Treatment of in- 
flammatory lesions consists of bed rest and anti- 
biotics. The average hospital stay was 21 days. 
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An interesting point of view is Dr. Stamm’s 
treatment of the incompetent internal cervical 
os by these measures, which yielded far better 
results than did the Shirodkar procedure. Over- 
all results during a 3 year period, with 110 pa- 
tients, showed a rate of 84 per cent of viable 
babies born. This is contrasted with a rate of 55 
per cent after massive progesterone therapy. 

Adequate tables, graphs, microphotographs, 
and an extensive bibliography accompany the 
study. 

Much of Dr. Stamm’s reasoning, laboratory 
data, statistical breakdown of clinical material, 
and related observations are worthy of mention 
but must be deleted for lack of space. 

It is to be hoped that other clinicians will 
try to duplicate the author’s work and, even 
more, to achieve his results. 


Les Trobles de la puberté féminine et leurs 
traitments. By J. E. Marcel. 366 pages, 
43 figures, 20 tables. Paris, 1958, Mas- 
son et Cie. 
Compilation of diverse topics related to puberty 
in the female is presented in a compact and 
thoroughly readable manner. The topics pre- 
sented by the various authors cover a multitude 
of subjects; some are purely clinical and have 
therapy as their primary goal, such as uterine 
hemorrhage of puberty, obesity of puberty, and 
dysmenorrhea in virgins. Some subjects, such 
as hirsutism, vaginal smears, and congenital 
malformations in the female are treated in a 
more academic manner. It is interesting to note 
that several of the authors neglect the Anglo- 
Saxon literature almost entirely, while others 
refer to it to a considerable extent. 
In general the stated endeavor of this book 
is concisely presented. It contains a consider- 
able amount of information. 


Hypertension: The First Hahnemann Sympo- 
sium on Hypertensive Disease. Edited 
by John Moyer. 790 pages, illustrated. 
Philadelphia, 1959, W. B. Saunders 
Company. 

This interesting book covers the pathology, 

physiology, and clinical aspects of hypertension, 

concepts as to etiology, and treatment. There 
are about 80 papers dealing with many phases 
of the disease and the pharmacology of hypo- 
tensive drugs. Some of the papers present new 
data and others are excellent reviews. Discus- 
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sions by the participants are interspersed 
throughout the book. 

In the past, the leading cause of death from 
hypertensive disease has been cardiac failure 
and malignant hypertension has been almost 
invariably fatal within months after its onset. 
However, several investigators reported, in this 
symposium, that cardiac failure has been pre- 
vented (or at least postponed) by medical or 
surgical control of the blood pressure. Corcoran 
remarked that he had not seen a hypertensive 
patient die of heart failure at the Cleveland 
Clinic for some years past. This was affirmed by 
Freis and others. As for malignant hypertension, 
five-year survivals have become common since 
the advent of ganglionic blocking agents and the 
effective control of the blood pressure levels, 


The Physician and the Law. By Rowland H. 
Long. Second edition. 302 pages, 9 
tables. New York, 1959, Appleton-Cen- 
tury-Crofts, Inc. $5.95. 

In face of the alarming increase in the number 
of malpractice claims, the publication of Long’s 
second edition of The Physician and the Law 
is most timely. Serving a twofold purpose, this 
small volume gives the practicing physician some 
knowledge of the elemental rules of law which 
govern the physician-patient relationship and may 
well serve him in good stead should he be called 
upon to act as a witness. 

The chapters on malpractice, blood groups 
and transfusions, artificial insemination and adop- 
tion, as well as those relating to criminal law are 
simply written, easy to assimilate and full of 
usable facts. Data on privileged communications 
reveal some rather startling ignorance on the 
part of many patients and their doctors in re- 
gard to this oft-quoted but poorly understood 
area. 

While elemental in presentation it is just such 
knowledge of the elements which could reverse 
the trends now making the practice of medicine 
a high-risk profession. Long has done a distin- 
guished and useful job in the publication of this 
second edition of this small text. 


An Introduction to Gynecological Exfoliative 
Cytology—A Manual for Cytotechni- 
cians. By Winifred Liu. 127 pages, 44 
figures. Springfield, 1959, Charles C 
Thomas, Publisher. $6.00. 

This is a small book of only 127 pages written 

«for cytotechnicians, and even for them it can be 
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considered no more than an elementary intra- 
duction. It describes briefly the anatomy of the 
pelvic organs and some of their physiology as 
well as a superficial explanation of the role of 
hormones on exfoliative cytology. The tech- 
niques of obtaining smears and their staining are 
given. The interpretation of the smears is briefly 
described. 

The main purpose of this book is supplying 
the cytotechnicians with a definition of the vari- 
ous medical terms used in relation to gynecologi- 
cal cytology. 


Evaluation of the Pelvis in Obstetrics. By Charles 
M. Steer. Second edition. 131 pages, 57 
figures, 9 tables. Philadelphia, 1959, W. 
B. Saunders Company. $4.00. 

The present volume is the second edition of this 

work. It is a concise volume of 131 pages and 

deals with the problem in an informed and 

mostly sophisticated manner. 

The foreword by Howard C. Taylor, Jr., is 
deserved tribute to the contributions of Howard 
Moloy and William Caldwell, as well as a 
thoughtful evaluation of the place of x-ray pel- 
vimetry in modern obstetrical practice. 

The author discusses the material in five sec- 
tions: 

Section I is concerned with “General Mor- 
phology of the Pelvis.” The material is clearly 
and concisely presented and reflects the author’s 
familiarity with the subject. The table (2) on 
page 44 shows nicely how classification of pelves 
will vary when x-ray and clinical means are 
employed. 

Section II presents methodology for “Clinical 
Examination of the Pelvis.” A straightforward 
presentation is made with very good diagrams. 

Section III discusses “Mechanism of Labor,” 
with special reference to the influence of the 
pelvis upon the mechanism of labor. 

Section IV is concerned with the “Significance 
of Pelvic Shape in the Treatment of Pelvic 
Arrest.” The relationship of the various types 
and levels of arrest to specific pelvic configura- 
tions is made clear. The necessity for the oper- 
ator to be aware of pelvic configuration in the 
successful treatment of specific patients is well 
documented by the author. 

Section V discusses the all-important “Recog- 
nition of Disproportion.” The steps to be fol- 
lowed in the conduct of a pregnancy and labor 
so that disproportion should not go unappreci- 
ated are set forth. There is a rather detailed 
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presentation of x-ray technique and evaluation 
of the author’s methods. There will not be uni- 
versal agreement with the author’s technique nor 
that this detailed an examination with so many 
exposures is necessary nor desirable as a routine. 
Nonetheless, the material in this section is most 
instructive and thought provoking to the student 
of pelvimetry and to the practicing obstetrician. 

The author and the reviewer agree that, in 
those clinics which employ long periods of labor 
and Pitocin stimulation to test the adequacy of 
the pelvis and which are very proud of the very 
low cesarean section rate accompanying this 
procedure, x-ray studies are superfluous. We 
also agree that a judicious use of x-ray pelvim- 
etry is indicated in modern obstetrical prac- 
tice. The present volume will help every prac- 
titioner to be better informed concerning the 
problems of obstructed labor. 


Recent Progress in the Endocrinology of Re- 

production. Edited by Charles W. 

Lloyd. 532 pages, illustrated. New York, 

1959, Academic Press, Inc. $12.00. 
The book is a report of a conference on the endo- 
crinology of reproduction held at the Upstate 
Medical Center of the State University of New 
York at Syracuse, New York, in June, 1958. 
There are 23 separate presentations on various 
aspects of the main topic by outstanding author- 
ities. Much of the material presented concerns 
fundamental research and as such brings to the 
attention of the reader the ‘latest information on 
some of the basic but debatable aspects of the 
problem. A great many of the conclusions are 
based on the results obtained from laboratory 
animals. It must be realized that one must not 
project results obtained in one species to an- 
other species. Thus, the rat, mouse, or rabbit 
may react differently from the human. It would 
be amiss to apply all of the findings in this book 
to the human. However, these research projects 
give valuable information that can provide sug- 
gestions as to investigative paths related to the 
human. 

One of the most valuable parts of the book 
is the discussion that is given after each presenta- 
tion. In these areas, many questions related to 
the topic under discussion are asked and an- 
swered. The clinical ‘application of the material 
is often brought out in these areas. 

It is difficult in a presentation of this type to 
pick out the most important aspects. It is ob- 
vious that the chemistry of the hormone has 


i 
| 
on 
4 
4 
4 


824 Book reviews 


progressed far and this is emphasized through- 
out. The role of the hypothalmus in endocrinol- 
ogy is featured in several places. 

The following topics are considered by the 
reviewer to be of particular importance: meta- 
bolic studies in pregnancy, gestagens in human 
pregnancy, the action of the newer steroids, and 
the perfusion studies in the human placenta. 


Diagnosis and Treatment of Menstrual Disorders 
and Sterility. By S. Leon Israel. Fourth 
edition. 666 pages, 147 figures. New 
York, 1959, Paul B. Hoeber, Inc. $15.00. 

Dr. Israel has given us a fourth edition of a book 

that has been well received in the past. Whereas 

the previous editions have been the results of 
the collaboration of Drs. Mazer and Israel, this 
edition has been prepared solely by Dr. Israel. 

It contains 666 pages, the first two thirds being 

devoted to menstrual disorders and the last third 

to sterility. 

The author prepares the reader for the proper 
understanding of the disorders discussed by 
giving a lucid and sensible description of the 
various endocrine glands and their products that 
are involved in normal as well as abnormal 
menstrual states. 

Puberty with its problems is adequately dis- 
cussed and is followed by the consideration of 
the normal menstrual cycle. The abnormal 
manifestation of the menstrual cycle such as 
dysmenorrhea, premenstrual tension, and mi- 
graine receive considerable attention. The author 
is an advocate of androgen therapy not only in 
some conditions of early life but also in the 
premenopausal patients. Many people would 
take exception to the enthusiasm of the author 
for this form of therapy. 

The chapter on the relationship of the adrenal 
cortex and menstrual disorders is not so com- 
plete as one would desire. Lacking is an ade- 
quate explanation for some menstrual disorders 
related to the adrenal cortex where specific 
entities are absent. 

The handling of the abnormal bleeding, 
particularly that related to dysfunctional bleed- 
ing and the premenopausal bleeding, is quite 
well done. 

However, the author’s definition of menor- 
rhagia is somewhat confusing and probably it 
would be better if this term were eliminated. 
The grouping of hypermenorrhea and _ poly- 
menorrhea together under the term “menorrha- 
gia” is objectionable. 
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It is refreshing to see the author abandon 
radiation as a form of treatment for dysfunc- 
tional uterine bleeding. 

Unfortunately, many of the photomicrographs 
are poor and do not illustrate well the points 
under discussion. 

The portion of the book devoted to sterility 
is well done for a work of this type. 

The areas of disagreement between the author 
and the reviewer are small and in no way de- 
tract from the value of the book. This work has 
been well organized, is presented concisely and 
clearly, and in general advocates forms of ther- 
apy with which there can be little disagreement. 


Pediatric Pathology. By Daniel Stowens. 676 
pages, 374 figures. Baltimore, 1959, 
Williams & Wilkins Company. $20.00. 

Primarily dealing with pediatric pathology, in- 
cluding that of the perinatal period, this first 
text of extensive scope is devoted to anatomic 
appearances with respect to the diseases of child- 
hood. The author’s expressed purpose is to show 
that the pathology of children’s diseases is a 
valid subspecialty of pathology in general, and 
that the pathologist can be of assistance to the 
clinician in a great many problems. The cover- 
age of this specialized material is exhaustive, 
and the author has made effective use of the 
files of The American Registry of Pediatric 
Pathology and The Medical Illustration Division 
of the Armed Forces Institute of Pathology. The 
text has 35 chapters beautifully documented and 
illustrated with 374 photographic figures. The 
text is well organized, covers virtually all phases 
of pediatric pathology, and is replete with hy- 
potheses, new terms, altered classifications, and 
provocative questions. The author’s former posi- 
tion as Registrar of The American Registry of 
Pediatric Pathology, as well as his broad back- 
ground in both pathology and pediatrics, qualify 
him to illustrate authoritatively the nature and 
scope of the material comprising pediatric 
pathology and to present data on the frequency 
with which the diseases are encountered by the 
pathologist. 

The first six chapters dealing primarily with 
the pathological conditions of the perinatal 
period will be of special interest to the clinical 
obstetrician, but his interest will be directed also 
to the sections of the book describing pediatric 
pathology according to specific etiological agents 
and by special organ systems. Much of this in- 


« formation is pertinent to the newborn period 
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and provides the reader a broad perspective of 
the pathological conditions within the childhood 
years that is not available in any other single 
reference source. Generally, emphasis has been 
laid upon the histological aspects of various 
lesions, although a certain amount of relevant 
clinical material has been included. Unfortu- 
nately, the clinical discussions, particularly those 
related to obstetrical conditions, are often super- 
ficial and actually detract from the value of 
many sections. Moreover, not much distinction 
is made'space-wise in this volume between com- 
mon and uncommon pathological conditions, or 
between space allocated the hazardous problems 
of the perinatal period and that devoted to much 
less common and relatively innocuous conditions 
of childhood. For example, only 334 pages are 
devoted to diseases of the placenta, and placental 
pathology is listed in the index as having been 
discussed only upon 6 other pages in this text 
of 666 pages. Although the clinician can obtain 
more detailed clinical and pathological infor- 
mation about the perinatal period elsewhere, the 
author deals effectively in this text with such 
complex problems as inborn errors of metabo- 
lism, nutritional diseases, diseases of hypersensi- 
tivity, diseases caused by poisons, and sudden 
and unexpected death in infancy. One is often 
disappointed, however, that many recent para- 
disciplinary advances have not been mentioned 
in an effort to bolster the value of certain sec- 
tions dealing with problems of the perinatal 
period. I refer specifically to the important re- 
cent researches in reproductive physiology which 
have shed much light upon the intrauterine en- 
vironment of the fetus, particularly with respect 
to maternal-fetal oxygen relationships, and, con- 
sequently, upon much of pathology of this period. 
New concepts of placental function, as well as 
structure, are provided by such special techniques 
as electron and fluorescent’ microscopy, in vitro 
metabolic studies, hormone assays, immunologi- 
cal techniques, and radioisotope transfer studies. 
Another exciting addition to fundamental 
knowledge of certain pathological conditions of 
childhood is the revision of older concepts of 
sex chromatin. An adequate discussion of the 
new chromatin findings in a variety of conditions, 
such as in mongolism, Turner’s syndrome, 
Klinefelter’s syndrome, and leukemia, would 
have enlivened and improved these sections. 
This is a textbook of standard pathology and 
of routine techniques and it meets its objective 
quite satisfactorily. The important portion of 
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the general pathologist’s material covered in 
this text has not heretofore received its rightful 
share of attention. Moreover, this volume has 
been written primarily for professional patholo- 
gists, not for academic clinicians, and, thus, my 
several criticisms are not altogether pertinent. 


Physiology of Spinal Anesthesia. By Nicholas 
M. Greene. 195 pages, 7 figures, 9 
tables. Baltimore, 1958, Williams & 
Wilkins Company. $6.00. 

For a comprehensive review of the literature on 
the effects of spinal anesthesia this book can be 
heartily recommended. Dr. Greene has beauti- 
fully presented the physiological changes asso- 
ciated with spinal ariesthesia. The book is divided 
into 9 chapters, each dealing with a system. The 
first and second chapters which cover the cen- 
tral nervous system and the cardiovascular 
system are the major portion of the book and 
contain approximately half the references. There 
are over 700 references in the book. Other chap- 
ters discuss pulmonary ventilation and hemo- 
dynamics, hepatic function, renal function, en- 
docrine function, metabolism, and gastrointestinal 
tract and obstetrical physiology. 

This review is what many have been looking 
for—a complete, carefully organized outline of 
spinal anesthesia physiology. There is no at- 
tempt to review important articles but the ref- 
erences are there. This is a book for the student, 
the clinician, and the physician who teaches 
anesthesiology. 


Principles and Practice of Obstetric Anaesthesia. 
By J. Selwyn Crawford. 128 pages, 2 
figures, 2 tables. Springfield, 1959, 
Charles C Thomas, Publisher. $4.00. 

This 128 page book is divided into 7 chapters; 

these deal with the physiology of the mother, 


the physiology of the placenta and the trans- 


mission of anesthetic agents across it, analgesia 
which includes a scheme for obstetrical analgesia, 
the child, operative obstetrical anesthetic needs, 
and equipment and administration. 

The book contains a number of very im- 
portant references but some with the author’s 
own interpretation and misinterpretation. On 
page 71, the 11 mothers who died under spinal 
anesthesia, died in the Bronx, not Kings County, 
and died from cardiovascular collapse, not from 
aspiration of vomitus. There were 9 deaths dis- 
cussed in this particular article attributed to 
aspiration of vomitus under general anesthesia. 
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On page 59 Pitocin is referred to as being of 
synthetic origin when in actuality it is a solution 
of purified oxytocic hormone containing not 
more than 0.5 units of pressor activity per milli- 
liter. 

Conduction anesthesia which has not been 
received widely in obstetrics in England is 
discussed to some length. There is controversy 
as to the use of a vasopressor in the anesthetiz- 
ing solution and, if vasopressor is added, I 
would think the addition of more solution at 
the end of 50 minutes when Nesacaine is the 
local agent being used in a continuous caudal 
would not be necessary (p. 47). 

If this book should come to a second edition 
I hope much is done to improve it. 


Cardiac Arrest and Resuscitation. By Hugh E. 
Stephenson. 378 pages, 31 figures, 5 
tables. St. Louis, 1958, The C. V. 
Mosby Company. $12.00. 
Dr. Stephenson has compiled in this book an 
extraordinary amount of information which he 
beautifully presents in an easy-to-read fashion. 
He outlines the book as to the history, incidence, 
diagnosis, etiology, management, complications, 
and prevention of cardiac arrest. Contributions 
by Dr. Norman Moore (history), Dr. Clarence 
D. Davis (resuscitation of the newborn), Dr. 
Alex L. Finkle (effect of cardiac arrest on renal 
function), Mr. Elwyn L. Cady, Jr. (medicolegal 
aspects of cardiac arrest and resuscitation), Dr. 
William Kolff (elective cardiac arrest for opera- 
tions on the open heart), and Dr. William A. 
Sodeman (the management of the post resuscita- 
tive cardiac) round out the text as to make it 
interesting and worth while for everyone working 
in the field of medicine. Dr. Finkle and Mr. 
Cady have included references for their work; 
this is in addition to the 1,900 references of the 
author. 

The statistical data for the book come from 
1,710 cases on record with The Cardiac Arrest 
Registry which was established by the author 
in an attempt to better understand the manifes- 
tations of cardiac arrest. He presents many of 
his own views but those of others who have 
worked with this problem are presented as well. 

Dr. Stephenson believes that every hospital 
should have a definite plan of action for cardiac 
arrest; that its management should be every phy- 
sician’s responsibility since 15 to 19 per cent occur 
outside the operating room. The danger points 
or periods requiring increased alertness such as 
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endotracheal intubation and extubation, dye in- 
jections, operative manipulations, etc., are gone 
into. The book also contains a list of “fallacies 
of cardiac arrest and resuscitation” which in- 
cludes many items that have been deduced from 
the data collected. 


Radiation, Biology and Cancer. Edited by Staff 
of University of Texas M. D. Anderson 
Hospital and Tumor Institute. 493 
pages, Austin, 1959, University of Texas 
Press. $8.50. 
Twenty-three papers presented at the Twelfth 
Annual Symposium for Fundamental Cancer 
Research at the M. D. Anderson Hospital in 
1958, and the Bertner-Foundation Lecture, de- 
livered by Jacob Furth at the same meeting, are 
included in this volume. 

The participants in the symposium represent 
some of the foremost workers in cancer research 
today. As such, the material is current, and the 
discussions which are included on some papers 
are valuable. The bibliographies are excellent. 

The papers are grouped under seven general 
categories: 

1. Fundamental radiobiology. Seven papers are 
presented; two are outstanding: P. Howard- 
Flanders’ discussion of the “oxygen effect” on 
the radiosensitivity of cells, and Sinclair and 
Blackwell’s experiments on the relative biological 
effectiveness (RBE) of 22 MVP x-rays, cobalt®, 
gamma rays and 200 KVP x-rays. 

2. Radiological applications. Three contribu- 
tions, including an extension by Sinclair and 
associates of an earlier investigation by Gilbert 
Fletcher on dosimetry of interstitial needles of 
radium, cobalt®°, and cesium?%’, are presented. 

3. Radiation effects on the hematopoietic sys- 
tem. Four papers are presented. All are con- 
cerned with the very current problem of pro- 
tection of the hematopoietic system during heavy 
irradiation. Experimental work is presented to 
explain the mechanism of survival and the con- 
sequences of survival following spleen shielding 
or transfusions of bone marrow or hematopoieti- 
cally active spleen or fetal liver. 

4. Induction of neoplasia by ultraviolet light. 
Three papers deal with the experimental pro- 
duction of tumors by ultraviolet light, with 
particular emphasis on the mechanism of action 
and factors involved. 

5. Induction of neoplasia by ionizing radia- 
tions. Five papers, the most comprehensive of 


‘ which is Henry Kaplan’s discussion of radiation- 
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induced leukemia in mice, are presented. Dr. 
Furth’s paper, “Radiation Neoplasia and Endo- 
crine Systems,” is included by the editors under 
this heading, although it appears as the first 
paper in the book. Dr. Furth stresses the im- 
portance of both irreversible hereditary altera- 
tions in cells and indirect hormonal effects as 
the most powerful factors in the induction of 
neoplasia by radiation. 

6. Radiation biology and cancer. Six contribu- 
tions, the most noteworthy being W. J. Schull’s 
excellent discussion of the genetic risks to man- 
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kind accruing from increasing exposure to 
ionizing energies are included. 

7. Medical applications of radiation. Four 
presentations are included. The clinical aspects 
are briefly discussed. An analysis of radioactive 
gold therapy in malignant effusions is included 
as well as Dr. Fletcher’s presentation of results 
obtained with supervoltage therapy of carcinomas 
of the oropharynx, uterine cervix, and urinary 
bladder. The inclusion of this purely clinical 
material is somewhat at variance with the gen- 
eral tenor of the work. 


Books received for review 


Human Biochemical Genetics. By H. Harris, 310 
pages, 69 figures, 50 tables. New York, 1959, 
Cambridge University Press. $7.00. 

Introduction to Colposcopy. By Karl A. Bolten 
(cooperating in “Pathology,” William E. 
Jaques). 76 pages, 53 figures. New York, 1960, 
Grune & Stratton, Inc. $7.75. 

L’Année endocrinologique—onziéme année. By 
M. albeaux-Fernet, L. Bellot, P. Breant, P. 
Bugard, J. Chabot, J. Deribreaux, M. Gélinet 
and J.-D. Romani. 212 pages. Paris, 1959, 
Masson et Cie. $2,100 fr. 

Lehrbuch der Gyniakologie fur Studium und 
Praxis. By Robert Schroder. 506 pages, 464 


Selected abstracts 


Gazette of Egyptian Society of 

Gynaecology and Obstetrics 

July, 1959. 

*Shafeek, M. Alaedine: Bilharziasis: A New 
Etiologic Factor in Female Genital 
Leukoplakia, p. 63. 

Shafeek: Bilharziasis, p. 63. 

The author tries to establish bilharziasis as an 

etiological factor in female genital leukoplakia. 

He does this on the basis of their occurring to- 

gether more frequently than would be expected 

by chance. 
He gives a short résumé of the literature on 


*This article has been abstracted. 


figures. Leipzig, 1959, Veb Georg Thieme. 
DM 48. 

The Placenta and Fetal Membranes. Edited by 
Claude A. Villee. 404 pages, 87 figures. Balti- 
more, 1960, Williams & Wilkins Company. 
$10.00. 

Stress and Cellular Function. By H. Laborit (in 
collaboration with M. Cara, D. Jouasset, C. 
Duchesne, and G. Laborit). 255 pages, 61 
figures. Philadelphia, 1959, J. B. Lippincott. 

Treatment of Cancer in Clinical Practice. By 
Peter B. Kunkler and Anthony J. H. Rains. 
821 pages, 40 figures, 37 tables. Baltimore, 
1959, Williams & Wilkins Company. $19.00. 


leukoplakia and states that it is a histologic 
diagnosis. The article is illustrated with photo- 


_ micrographs showing leukoplakia of the vulva, 


vagina, and cervix with bilharzia hematobium 
ova in the subepithelial tissues. 

From 1955 to 1957 the author reviewed the 
pathology of female genital bilharziasis in the 
Pathological Laboratories of the Ministry of 
Public Health, Cairo. He found that, in 30 
microscopically verified cases of bilharziasis of 
the vulva, leukoplakia was present in 26.5 per 
cent; in 28 cases of the vagina, it was present in 
25 per cent and in 36 cases of the cervix, 16.5 
per cent. 

He proposes that the following factors may be 
causative in the pathogenesis of bilharzial 
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leukoplakia: mechanical irritation by the de- 
posited ova, chemical irritation by the miracidia 
in the ova, fibrosis of the subepithelial tissues, 
and interference with the blood supply and 
ischemia of the affected tissues as a result of 
endometritis obliterans. 

It is his impression that circumcision of fe- 
males, common in Egypt, is probably not a 
causative factor in simple leukoplakia. He also 
states that the association of bilharziasis with 
carcinoma is rare. 

Louis A. Gentile 


Hamdard Medical Digest 
Vol. 3, April-May, 1959. 
Special Issue: History of Eastern Medicine, p. 1. 


Journal of the American Medical 

Association 

Vol. 170, Aug. 15, 1959. 

*Hodgson, J. E.: Accurate Pregnancy Testing in 
Tranquilized Patients, p. 1890. 
*Jennings, E. R., Dale, E., Nelson, H. M., 
Brines, O., and Wilson, G.: Uterine 
Cytology—The “False-Positive” Report, 

p. 1896. 

*Fahrner, R. J., McQueeney, A. J., Mosely, J. 
M., and Petersen, R. W.: Trophoblastic 
Pulmonary Thrombosis With Cor Pul- 
monale, p. 1898. 

Hodgson: Accurate Pregnancy Testing in Tran- 
quilized Patients, p. 1890. 

The reported occurrence of false-positive results 

of pregnancy tests in patients taking certain 

tranquilizers has varied from 43 to 75 per cent. 

The test in question involved the intra-abdomi- 

nal injection of a urine concentrate from the 

patient into male frogs; the production of sper- 
matozoa constituted a positive result. 

The author obtained serum from 50 hos- 
pitalized psychiatric patients, both male and 
female, who were taking varying dosages of 
promazine (Sparine), perphenazine (Trilafon), 
chlorpromazine (Thorazine), and prochlorpera- 
zine (Compazine). Tests were performed with 
Rana pipiens frogs weighing from 25 to 50 
grams. Two frogs were used for each of the 50 
tests. Injections of the serum with hyaluronidase 
were given intraperitoneally. The criterion for a 
positive reaction was a low-power field with the 
presence of even one or two spermatozoa. 

In the 50 serum tests performed there were 
no strongly positive responses. In 3 of the 50 
tests weak spermaturic responses were noted with 
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but one of the two test animals. Subsequent 
repetition of the tests as well as the use of urine 
concentrate failed to elicit any further sperma- 
tozoa, and it was felt that factors other than the 
tranquilizers were involved. 

False-positive pregnancy tests in tranquilized 
patients apparently can be eliminated by the 
use of serum instead of urine. The author specu- 
lated as to whether the failure of the serum to 
result in a false-positive reaction indicated that 
the substance giving the false-positive result was 
an excretory by-product found only in urine. 

John J. Dettling 


Jennings et al.: Uterine Cytology—The “False- 

Positive” Report, p. 1896. 
In a series of 12,885 women at the Yates Me- 
morial Clinic, there were 100 whose initial cervi- 
cal smears were reported as positive for malig- 
nant cells. Results of the first biopsy confirmed 
only 58 of them. There were 42 patients with a 
false-positive report of the smear, that is, the 
smear was reported as “positive” and the biopsy 
specimen as “negative.” The study herein was 
begun to find the ultimate disposition of these 
cases. 

The 42 apparent discrepancies were resolved 
in the following manner: Two patients had 
cervical biopsy studies elsewhere which confirmed 
the presence of malignant growth. For 15 pa- 
tients the diagnosis of carcinoma of the cervix 
was established by examination of additional 
tissue—7 by conization, 7 by hysterectomy, and 
one by punch biopsy. For 4 patients the diag- 
nosis of malignancy was not confirmed until it 
was realized that the carcinoma was not of the 
cervix but of another site—in 3 of the endome- 
trium and in one of the vulva. Six of the original 
biopsy studies by a panel of pathologists resulted 
in a change of diagnosis from “benign, atypical 
hyperplasia” to “malignant, noninvasive carci- 
noma.” Review of the smears resulted in down- 
grading from “positive” to “atypical” or “sus- 
picious” in 8 cases. There were 5 cases which 
remained unresolved. The remaining 2 patients 
had no biopsy examination. 

The authors give several reasons for failure 
to confirm a diagnosis of cancer made by cyto- 
logical examination of cervical and vaginal cells. 
Among these are: (1) mistaken identity of 
patient or specimen; (2) improper identification 
of atypical or otherwise altered benign cells as 
malignant; (3) failure to perform biopsy; (4) 
‘failure to obtain an adequate biopsy specimen 
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(of the original 42 discrepancies 21 were in this 
category); (5) improper evaluation of tissue 
changes in the biopsy specimen; and (6) unre- 
solved problems. 

John J. Dettling 


Fahrner et al.: Trophoblastic Pulmonary Throm- 

bosis With Cor Pulmonale, p. 1898. 
The authors report a case of a 30-year-old 
primigravida whose pregnancy terminated at 
5¥% months with the expulsion of a benign hydat- 
iform mole. During the next 3 years, 5 subse- 
quent pregnancies ended in spontaneous abor- 
tions followed by curettages that at no time 
showed molar tissue. The patient was later 
treated for infertility and given progesterone and 
chorionic gonadotropin for 3 months. 

Five years after the initial hydatiform mole, 
after repeated pulmonary complaints, the patient 
was found to have infiltration of the left lung 
and left pleural effusion. Chorionic gonadotropin 
titer was approximately 250 times higher in the 
chest fluid than in the urine. After hospitaliza- 
tion, the patient’s condition deteriorated steadily. 

Postmortem examination confirmed the clini- 
cal impression of multiple pulmonary infarctions 
and cor pulmonale. The infarcts were due to 
choriocarcinomatous tumor thrombi originating 
from a V-shaped saddle type of trophoblastic 
tumor obstructing the pulmonary arteries bilater- 
ally. Prior to death, the patient had a total 
hysterectomy and bilateral salpingo-oophorec- 
tomy because of the clinical diagnosis of chorio- 
adenoma. Pathological examination failed to 
show evidence of trophoblastic foci in the uterus 
or adnexa. 

The original material was reviewed and atten- 
tion was called to the atypical trophoblastic 
growth in the original mole. The authors felt 
that this makes it unlikely that the administration 
of chorionic gonadotropin stimulated or influ- 
enced subsequent trophoblastic proliferation, al- 
though this possibility cannot be entirely ex- 
cluded. 


John J. Dettling 


Vol. 171, Oct. 31, 1959. 

Kent, S. P., and Wideman, G. L.: Prophylactic 
Antibiotic Therapy in Infants Born 
After Premature Rupture of the Mem- 
branes, p. 1199. 

Nov. 7, 1959. 

Eastman, N. J.: Problems in the Evolution of 
Obstetrics, p. 1292. 
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Nov. 14, 1959. 

Little, D. M., Jr., and Bannister, W. K.: Choice 
of Anesthetic Techniques in Complica- 
tions of Pregnancy and Labor, p. 1465. 


Journal of Obstetrics and Gynaecology 

of the British Empire 

Vol. 65, December, 1958. 

*Cope, Ian: Plasma and Blood Volume Changes 
in Late and Prolonged Pregnancy, p. 
877. 

*Whitelaw, R. G.: Ovarian Activity Following 
Hysterectomy, p. 917. 

Cope: Plasma and Blood Volume Changes in 
Late and Prolonged Pregnancy, p. 877. 

In a study of 50 women during pregnancy, the 

author noted that the average plasma volume in 

the patients with prolonged pregnancy was 

greater than in those women who were delivered 

at term. It was suggested that women who pro- 

duce more progesterone have greater plasma 

volumes and prolonged pregnancies. 

Two weeks before delivery there was a signifi- 
cant drop in plasma volume. At the same time 
there was a rise in the hematocrit level. The 
concomitant changes in plasma volume and he- 
matocrit were felt to represent further confirma- 
tion of the decrease in size of the arteriovenous 
shunt at the placental site at the termination of 
pregnancy. 


Randall Bloomfield 


Whitelaw: Ovarian Activity Following Hysterec- 
tomy, p. 917. 
A comparable study of premenopausal patients 
who had undergone hysterectomies with or with- 
out ovarian conservation and a control group 
of premenopausal patients who had not under- 
gone such operation was carried out to determine 
their status of ovarian activity. Vaginal smears, 
basal temperature records, and urine assays were 


‘used as the basis of measuring the activity. 


The author found that the estrogenic activity 
of ovaries conserved at hysterectomy would per- 
sist for years, and that hysterectomy did not 
hasten the onset of menopause. The loss of 
estrogenic potency in this group was comparable 
to that of the control group. It was suggested 
that the loss of ovarian activity reported to 
occur following cases of hysterectomy with ovar- 
ian conservation may have been related to loss of 
an adequate blood supply to the ovary. 


Randall Bloomfield 
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The Lancet 
Vol. 2, July 11, 1959. 
*Bearn, J. G.: Nuclear Chromatin of Anen- 
cephalic Fetuses, p. 24. 
Bearn: Nuclear Chromatin of Anencephalic 
Fetuses, p. 24. 
A series of 24 anencephalic fetuses was studied 
by means of skin biopsies which were taken in 
each instance from the anterior abdominal wall. 
Of the 24 fetuses, 21 (87 per cent) had normal 
female external genitals and all of these 21 were 
chromatin-positive. The remaining 3 fetuses had 
male external genitals and all of these latter 
fetuses were chromatin-negative. Thus, the ab- 
normality of the pituitary gland (smallness) that 
has been described by others and which may 
account for the small fetal adrenal glands found 
in this condition has not resulted in any case of 
sex reversal with failure of masculinization of 
the genital tract. In this and other series, anen- 
cephalic fetuses have been found to be largely 
female, but this great preponderance of females 
cannot yet be explained. 
David M. Kydd 
Aug. 1, 1959 
*Gillman, T., Naidoo, S. S., and Hathorn, M.: 
Plasma Fibrinogen Activity in Preg- 
nancy, p. 70. 


Gillman, Naidoo, and Hathorn: Plasma Fibrino- 
gen Activity in Pregnancy, p. 70. 
The concentration of plasma fibrinogen and the 
plasma fibrinolytic activity were determined in a 
number of healthy African women. The women 
were divided into groups according to whether 
they were or were not pregnant. The pregnant 
women were divided into groups according to 
the state of the pregnancy (between 13 and 28 
weeks, between 29 and 36 weeks, during the first 
stage of labor, during the second stage of labor, 
between 0 and 4 hours post partum, 5 and 24 
hours post partum, 24 and 48 hours post partum, 
and 3 and 21 days post partum). The mean 
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values obtained in each of these groups were cal- 
culated. The concentration of plasma fibrinogen 
rose from a nonpregnant mean value of 351 mg, 
per 100 ml. to 563 mg. per 100 ml. in late preg. 
nancy and remained elevated into the puer- 
perium. The euglobulinlysis time (ELT) which 
was used as a measure of fibrinolytic activity 
increased from 130 minutes in nonpregnant 
women to 370 minutes early in pregnancy. This 
increased time indicated a marked decrease in 
fibrinolytic activity and the latter remained de- 
creased until the second stage of labor. Imme- 
diately after labor there was found a return of 
fibrinolytic activity as measured by a decreased 
ELT of 170 minutes, and this value was not 
significantly different from the control nonpreg- 
nant value. 

An increase in the fibrinogen content of the 
plasma in itself prolongs the time taken for clots 
to lyse in vitro (Freiman, A. H., and Clifton, 
E. E.: Thromb. Diath. Haem. 2: 269, 1958). 
However, the abrupt fall in ELT alone and 
without a decrease in the elevated plasma-fibrino- 
gen values immediately following delivery seems 
to negate this possibility at least during and 
after the second stage of labor. The suggestion 
is made that alterations in the endocrine pat- 
tern, possibly adrenal function, may play a part 
in the decreased plasma fibrinolytic activity ob- 
served during pregnancy. 

David M. Kydd 


Aug. 8, 1959. 

Fleishman, S. J., and Davidson, J. F.: Vicarious 
Menstruation—A Likely Case of Pul- 
monary Endometriosis, p. 88. 


New York State Journal of Medicine 

Vol. 58, Feb. 15, 1959. 

Schram, Maxwell, and Silverstein, Louis M.: 
Female Suburethral Diverticulum, Pp. 


634. 
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Correspondence 


Osiander’s cervical amputation 


To the Editors: 


Being interested in the medical history of our 
specialty, I read with pleasure Dr. Milton L. 
McCall’s historical outline of the origins of vagi- 
nal hysterectomy in his essay on “The Radical 
Vaginal Operative Approach in the Treatment 
of Carcinoma of the Cervix” in the October, 
1959, issue. I also was interested in the bibliogra- 
phy provided and could not help but wonder 
about reference 23, supposedly the source for the 
claim that Osiander amputated a _ cancerous 
cervix in 1801. The name Osiander is still men- 
tioned today in some European medical schools 
in connection with his description of one of the 
early signs of pregnancy. 

The above-mentioned reference 23 quotes a 
ponderous title which, translated, reads: “De- 
tailed Treatise on the Cowpox, Its Causes, Inci- 
dence, Vaccination, Treatment, Relations to other 
Skin Eruptions (Hautausschlagen, not Haulaus- 
schlagen), in Man and Animal, etc. . . .” Since I 
am unable to obtain this promising paper here- 
abouts, I would like to ask Dr. McCall in what 
connection and under which subheading of this 
treatise Osiander managed to discuss cervical 
amputation. 


L. Dickstein, M.D. 
1904 Franklin Street 
Oakland 12, California 


Reply by Dr. McCall 
To the Editors: 


I appreciate the opportunity to answer Dr. 
Leopold Dickstein’s letter. 

F. B. Osiander (1759-1822) was Professor of 
Midwifery at Géttingen and was a prolific con- 
tributor to the obstetrical and gynecological 
literature of his day. In the preparation of the 
manuscript mentioned, I looked up a number of 
his writings. It is now apparent that an incorrect 
reference was used inadvertently, and I am grate- 
ful to Dr. Dickstein for pointing out this error 
so that it may be corrected. 

Reference 23 was published in 1801, the very 


year Professor Osiander performed the first am- 
putation of the uterine cervix for cancer. How- 
ever, it was not until 1808 that his report of this 
operation appeared in the Gédttingische gelehrte 
Anzeigen. This article was translated by John 
Thomson, M.D. (“Observations on the Care of 
Cancer of the Womb by Excision,” Edinburgh 
M. & S. J. 12: 286-294, 1816). 

It is a historic fact that Professor Osiander 
had, for a period of 15 years, proposed that 
cancer of the cervix might be extirpated in suita- 
ble cases. The translation, in part, reads as 
follows: 

“Professor Osiander, however, found perform- 
ance of this operation to be very different from 
what he had conceived, when at last on the fifth 
of May, 1801, an opportunity presented itself to 
perform it. The patient was a widow whose 
situation was indeed as deplorable as could be 
imagined. The vagina was distended by a car- 
cinomatous fungus of the orifice of the womb, as 
large as a child’s head. It was extremely fetid 
and bled very violently. The fungus was seized 
and brought low down in the vagina by means 
of Smellie’s forceps; but, in endeavoring to put 
a loop around the.neck of the womb, the fungus 
broke off and the bleeding was terrible. . . . The 
part was cut off, preserved in spirits of wine. and 
was exhibited to the Royal Society. The bleeding 
for an instant was violent, but was very soon 
stopt by a sponge soaked in equal parts of alum, 
gum arabic and colophony applied in the vagina. 
The cure of this first operation went on so 


‘rapidly . . . that the patient could leave her bed 


in the third week and in the fourth walked about 
totally recovered.” 

The article goes on to state that by 1808 Pro- 
fessor Osiander had performed this operation 9 
times with similar success. Because of Dr. Dick- 
stein’s interest in this phase of gynecological his- 
tory, I have sent him a copy of Thomson’s 
translation of Osiander’s original article. 


Milton L. McCall, M.D. 


Elizabeth Steel Magee Hospital 
Pittsburgh 13, Pennsylvania 
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Roster of obstetrical 
and gynecological societies 


The Roster of American Obstetrical and 
Gynecological Societies is published at the end 
of the January and July issues of the JourRNAL to 
provide a directory of the specialty societies in 
America, with the names of their presidents 
and secretaries and the latters’ addresses. This 
is a relatively complete list, not limited to the 
societies of which the JourNat is the official 
organ. 

In April and October, in time to receive a 
reply before the JourRNAL containing the Roster 
goes to press, a notice is sent out to the secretary 
of each society requesting the latest information 
and a card addressed to the publisher is en- 
closed on which this can be sent in. 

To date no reply has been received from one 
society for the last eight Rosters and from several 
others for varying periods up to two years. In 
order not to print inaccurate information, in 
some cases perhaps concerning societies which 
have ceased to function, henceforth a society 
will be dropped from the Roster after failure to 
supply the necessary data for one year. 


Fourth National Cancer Conference 


The Fourth National Cancer Conference, spon- 
sored by the American Cancer Society and the 
National Cancer Institute, will be held at the 
University of Minnesota, Minneapolis, Sept. 
13-15, 1960. The Conference, aimed at bringing 
research workers and clinicians together to learn 
from each other at first hand of the accomplish- 
ments and needs in cancer research, will consider 
“Changing Concepts Concerning Cancer.” 

There will be three major addresses; three 


general sessions on etiology, pathogenesis and 
spread, and therapy; panels on the following: 
breast, lung, female genital tract, gastrointestinal 
tract, male genitourinary tract, leukemias and 
lymphomas, skin, head and neck; and one panel 
on cancer control. 


Pan-Pacific Surgical Association 


The Eighth Congress of the Pan-Pacific Surgi- 
cal Association will be held in Honolulu, Hawaii, 
Sept. 27 through Oct. 5, 1960. 

All members of the profession are eligible to 
register and are urged to make arrangements as 
soon as possible if they wish to be assured of 
adequate facilities because of limited space. 

An outstanding scientific program by leading 
surgeons promises to be of interest to all doctors. 
Ten surgical specialty sections are to be held 
simultaneously. 

Further information and brochures may be 
obtained by writing to Dr. F. J. Pinkerton, 
Director General of the Pan-Pacific Surgical 
Association, Suite 230, Alexander Young Build- 
ing, Honolulu 13, Hawaii. 


Announcement of manuscript awards 
for 1960 


The Division of Obstetrics and Gynecology of 
the International College of Surgeons is pleased 
to announce its third annual competition for two 
awards to be given the authors of manuscripts 
selected by the Prize Committee of the Section. 
The first award shall be $500 and the second 
$300. The rules of the competition may be ob- 
tained from the Secretary of the Committee on 
Prizes, Harvey A. Gollin, M.D., 55 East Wash- 
ington Street, Chicago, Illinois. 


Erratum. In the recent case report of “A Giant Placenta” (Am. J. Osst. & Gynec. 
79: 138, 1960), the second sentence in the third paragraph should be changed to read: 
“Chavigny* reported a normal placenta weighing 1,650 grams from a patient with no 
evidence of diabetes, kidney disease, Rh incompatibility, or syphilis.” 
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NEW FROM 


SEARLE 


NSTANT MIX METAMUCIL 


Psyllium hydrophilic mucilloid with citric acid and sodium bicarbonate 


just pour powder add cool water and 1t’s 


all the advantages of 
smoothage therapy in 
the relief and correction 
of constipation 


each packet is equivalent to stimulates normal peristalsis convenient, premeasured- 
one rounded teaspoonful of td dose packets 
Metamucil powder induces natural elimination 2 
® delightful mild lemon flavor 
promotes regularity 
bg INSTANT MIX METAMUCIL 
keeps stools soft and 
easy to pass 16 Packets 
2 
avoids harsh laxatives or 
purgatives 


D. SEARLE & CSO. * Grhicago SO, Illinois 
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NOW a truly definitive answer 
tO an ever-present problem 


menstrual cup 


You can prescribe Tassette with full assurance that 
your patient will find a safe, effective and completely 
acceptable answer to her menstrual control problem. 
Tassette, made of soft pliable rubber fits anatomically at 
the mid point of the vaginal wall and acts as a catch basin 
for the menstrual flow (see anatomical drawing). It is 
easily folded, needs no inserter, and can be simply 
emptied and replaced as needed. Tassette requires no 
measurements or fitting, and can be worn with complete 
comfort at all times. 

Tassette permits your patient to swim, dance and 
engage in any activity because it catches the flow and 
seals it off completely. Thus there is no odor or possibility 
of leakage or staining as may occur during periods of 
heavy flow when tampons are used. There is no danger 
of chafing, irritation or infection, and no belt is required, 
as with ordinary sanitary napkins. 

Tassette has many medical applications other than 
its use as a menstrual cup. During the intermenstrual 
period it provides the most satisfactory and safe method 
for collecting vaginal, cervical or uterine secretions for 
diagnostic purposes. Tassette has also been used to insure 
against leakages in vesico-vaginal fistula. 

Modern internal menstrual control is now accepted 
by the medical profession and Tassette is widely recom- 
mended by gynecologists in place of sanitary napkins and 
tampons. In order to acquaint you with Tassette this spe- 
cial offer is made: Send $3.50 (reg. price $4.95) for one 
Tassette with complete directions, postage prepaid. Tas- 
sette guarantees satisfactory use for two years or your 
money back. 


Mail this coupon 1 Cash Please send me ______ Tassettes. Enclosed is $ — 
with cash, check or | | 
money order to | Check Name 
TASSETTE, iwc. | 

Money Order Street — 

170 Atlantic Square | J 
Stamford, Conn. l City State Zone | 
Dept. M.1 
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for smoother 
childbirth 
_,.and reduced risks 


for infants 


analgesia with a plus 


With MEPERGAN as a part of management, obstetrical patients are usually relaxed, 
free of apprehension, and sleep quietly between their pains. Awakened easily, they 
are mentally alert and cooperative. Multiparae frequently report that the discomfort 
of labor is less than on previous occasions. Labor is often shortened. Nausea and 
vomiting are rare. The anesthetic course is smooth. And, most important, there is 
decreased hazard of hypoxia for both mother and infant. Widespread clinical 


experience points to MEPERGAN’s 1:1 ratio of promethazine and meperidine to be 
most satisfactory for most patients. 


Wyeth Laboratories, Philadelphia 1, Pa. 
See package circular for complete information on use of MEPERGAN. 


MEPERGAN is the registered trademark for Promethazine A Century of 
Hydrochloride and Meperidine Hydrochloride, Wyeth. Service to Medicine 
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the 
margin 
of 
difference 
in 
obstetric 
and 
ynecologic 
infections 


COSA-TERRAMYCIN® 


oxytetracycline with glucosamine 
CAPSULES 


The greater effectiveness, proven 
safety, and outstanding toleration 
of Terramycin provide a margin of 


difference for swift response and H 
uncomplicated recovery. 
This margin is further extended by F 
convenient, economical, ready-to-use cr 
Terramycin Intramuscular Solution "a 


followed by oral Cosa-Terramycin — 
the compatible, coordinated course I 


of broad-spectrum therapy worthy of Supply: Cosa-Terramycin Capsules — 250 mg. E 
consideration for your next patient with and 125 mg. New Cosa-Terrabon* Oral Suspensid t 
an obstetric or gynecologic infection, —125 mg./5 cc. (tsp.), preconstituted, fruit t 


flavored, bottles of 2 oz. and 1 pint. 
New Cosa-Terrabon Pediatric Drops — 


100 mg./cc. (5 mg./drop), preconstituted, fruit 1. 
Pfizer) Science for the world’s well-being™ flavored, 10 cc. bottle with calibrated plastic 
dropper. Terramycin Intramuscular Solutiont 
PFIZER LABORATORIES, Div., Chas. Pfizer & Co., Ine. 4 — ampules of 100 mg./2 ec. and 250 mg./2 ce. 


6, N.Y. 
Brooklyn 6, Terramycin is also available in a variety of 


*Trademark 
¢Contains 2% Xylocaine® (lidocaine) , registered trademark of topical and local forms to meet specific 


Astra Pharmaceutical Products, Inc, therapeutic requirements. 
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how 
much 


IRON 
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needed ? 


appreciably less with... 


Hermalox.... 


uncoated MAALOX—buffered ferrous sulfate 
... and gastric irritation is rare! 


Higher absorption, lower dosage, greater tolerance: When FERMALOX is prescribed in 
anemia, “‘satisfactory clinical response is obtained with 44% of U.S.P. dosage.”! Uncoated 
FERMALOX tablets disintegrate rapidly, provide more iron for immediate absorption, in- 
creased utilization. The buffering action of MAALOX® virtually eliminates the gastric irri- 
tation of iron. For hypochromic anemia the dose is only 2 FERMALOXx tablets daily. After 
15 days this may be reduced to | tablet daily. 


Each uncoated FERMALOX tablet contains ferrous sulfate, 200 mg. plus MAALox-Rorer 
(magnesium-aluminum hydroxides), 200 mg. Bottles of 100 tablets. 


1. Price, A. H., ef al.: J.A.M.A. 167:1612, 1958. WILLIAM H. RORER, INC. 
Philadelphia 44, Pa. 
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Thanks to your prompt 
treatment and the 
smooth action of Deprol, 
your patient’s depres- 
sion is relieved and her 
anxiety calmed—often in 
two or three days. She 
eats properly, sleeps 
well, and her depression 
no longer complicates 
your basic regimen. 


Lifts depression...as it calms anxiety! 


For pregnant, postpartum and menopausal patients — 
a smooth, balanced action that lifts depression 
as it calms anxiety...rapidly and safely 


Balances the mood—no “seesaw” effect of 
amphetamine-barbiturates and ener- 
gizers. While amphetamines and energizers 
may stimulate the patient — they often 
aggravate anxiety and tension. And 
although amphetamine-barbiturate combi- 
nations may counteract excessive stimula- 
tion — they often deepen depression. 


In contrast to such “seesaw” effects, Deprol 
lifts depression as it calms anxiety. 


Dosage: Usual starting dose is 1 tablet q.i.d. When necessary, 


this may be gradually increased up to 3 tablets q.i.d. 


Acts swiftly—the patient often feels better, 
sleeps better, within two or three days. 
Unlike most other antidepressant drugs, 
Deprol relieves the patient quickly — often 
within two or three days. 


Acts safely —no psychotic reactions. 

Deprol does not cause hypotension, tachy- 
cardia, jitteriness, or liver toxicity. It can 
be safely administered with basic therapy. 


“Deprol* 


Composition: 1 mg. 2-diethylaminoethyl benzilate hydrochloride 


(benactyzine HCl) and 400 mg. meprobamate. 


Supplied: Bottles of 50-light-pink, scored tablets. Write for * 


literature and samples. 


WALLACE LABORATORIES 
Vy) New Brunswick, N. J. 0-759 
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NYL.MERATE: SOLUTION 


Ideal adjunct in the managemerd: 
of monilia and trichomonss:. 
vaginal infections 


Restores normal 
through a 3 prong attack: 
Low surface tension aids in 
the innermost recesses: where’ ~ 
organisms fidutish. 


Unlike vinegar; 
pH of 4.1 indilution and is eflectiv 
in any vaginal pH: Broad ranges 
activity agaist hectare 
and furigt. 


Available only onyour preseri 
(eliminates excessive and. 
unwarranted douohing): 
Prescribe two.42) tablespoonful 
to 2 quarts of water twice daily. 


Specify—Nylmerate Solution 
Concentrate pint bottle with: 
measuring cap, 


J As a prophylaxis use 
a through 2 menses. 
4 Ideal for office use in swabbing 
vaginal vault. 
Economical. 
Literature available on-réques 


HOLLAND-RANTOS CO... INC. 
145 HUDSON STREET >» NEW YORK 138, N.Y. 
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NEEDED: THE APPETITE SUPPRESSANT STRONG ENOUGH AND SAFE ENOUGH TO DO THE J08 | 


Ambar controls many cases of overeating/obesity 
refractory to usual therapy. To strengthen the 
will for successful dieting, the methampheta- 
mine-phenobarbital in Ambar is designed to 
improve mood without harmful CNs overstimu- 
lation. Available in different forms to enable 
individualization of dosage: AMBAR #1 EXTENTABS, 


Ambar #1 Extentabs 


10-12 hour extended action tablets, methamphe- 
tamine HCI 10.0 mg., phenobarbital 64.8 mg. 
AMBAR #2 EXTENTABS, methamphetamine HC! 
15.0 mg., phenobarbital 64.8 mg. Also conven: 
tional AMBAR TABLETS, methampheta- / Uf 
mine3.33 mg., phenobarbital 21.6mg. 

A. H. ROBINS CO.,INC., RICHMOND 20, VA. 


/Ambar'#2 Extentabs 
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CAMP prenatal supports 


new... lightweight... fashionable 
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MATERNITY BELT LIGHT SUPPORT MODERATE SUPPORT STRONG SUPPORT 


Here are a few of the newly created Camp prenatal garments for expectant 
mothers. Now doctors can recommend Camp with assurance; their patients 
can choose from lightweight non-supporting maternity girdles, garter belts, 
or panty girdles... or they can wear the comfortable, functional support- 
ing garment the doctor prescribes. 


Camp prenatal garments range from a belt to hold up the patient’s hose 
to sturdy supports which help prevent undue stretching of the abdominal 
walls, aid in preventing strain of the sacro-iliac joints and give adequate 
support to the back. The wide variety of fabrics and figure types available 
in Camp’s non-support and support type prenatal garments plus the taste- 
ful, attractive styling creates greater patient satisfaction both physically 
and psychologically. Prices at retail are surprisingly low (from $2.95) and 
intended to accommodate the most moderate budget. 


S. H. CAMP & COMPANY, JACKSON, MICHIGAN 


S. H, Camp & Company of Canada, Ltd., Trenton, Ontario 
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A Useful Core of 


Essential Information 
to Help You Practice 


Good Obstetrics 
and Gynecology 


Willson, Beecham, Forman, Carrington 


OBSTETRICS and GYNECOLOGY 


Bridging the gap between the exhaustive encyclo- 
pedic works and concise synopses, the new OB- 
STETRICS AND GYNECOLOGY is the first com- 
bined book on the subject. It emphasizes the 
changes produced in body structures and their 
function by various obstetric and gynecologic con- 
ditions. The authors discuss changes in maternal 
physiology during pregnancy, the growth and de- 
velopment of the child, the management of normal 
pregnancy and the etiology, diagnosis and manage- 
ment of complications of pregnancy. Integrating 
related obstetric and gynecologic material, this 
book is a source of useful information on the func- 
tions, dysfunctions and disorders of the pelvic or- 
gans in nonpregnant women and the diagnosis and 
management of gynecologic disorders. 


By J. ROBERT WILLSON, M.D., Professor and Head of 
the Department of Obstetrics and Gynecology, Temple 
University School of Medicine and Temple University 
Medical Center; CLAYTON T. BEECHAM, M.D., Clinical 
Professor of Obstetrics and Gynecology, Temple Uni- 
versity School and Medicine and Temple University 
Medical Center; ISADOR FORMAN, M.D., Clinical Pro- 
fessor of Obstetrics and Gynecology, Temple Univer- 
sity School of Medicine and Temple University Medical 
Center; and ELSIE REID CARRINGTON, M.D., Assistant 
Professor of Obstetrics and Gynecology, Temple Uni- 
versity School of Medicine and Temple University Medi- 
cal Center. 1958, 605 pages, 6%,” x 934", 267 illus- 
trations. Price $10.75. 


Order on 10-Day Approval from 


The C. V. MOSBY Company 
3207 Washington Bivd., St. Louis 3, Mo. 


Please send me a copy of Willson, et al., OBSTETRICS AND 
GYNECOLOGY, priced at $10.75. | understand that if | am 
not completely satisfied | can return the book within 10 
days with no charge or obligation. | realize that if | enclose 
remittance with this order, I'll save the mailing charges. 
10-day offer limited to continental U.S. 


Payment enclosed Charge my account 
(Same return privilege) [7 Qpen a new account for me 


Am. J. Obst. & Gynec. 
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In hysterosalpingography “Ethiodol is the drug of choice, 
both from a diagnostic and a therapeutic point of view”’ 


In a recent clinical study, the marked increase in 
pregnancy success rate demonstrates “the thera- 
peutic superiority of Ethiodol hysterosalpingography 
over hysterosalpingography with other radiopaque 
media or carbon dioxide insufflation in the treat- 
ment of infertility.“° 


Ethiodol is preferred because ...“It is an ideal radiopaque medium for hys- 
terosalpingography. Because of its much lower viscosity it is preferable to... any 
other oily radiopaque medium. X-ray films with Ethiodol give... much better de- 
fined contrast than with any of the aqueous, acacia, or other water soluble media.” 


H ® 
* Ethiodol brand of ethiodized oil, is the ethyl ester of the 


2 


iodized fatty acids of poppy seed oil, containing 37% iodine. It is available 
in10 cc. ampules, boxes of two. A development of Guerbet Laboratories. 


Bibliography: 1. Finegold, Wilfred J.: Internat. J. of Fertil. 3:143 1958 
2. Palmer, A.: Internat. J. of Fertil. 4:365 1959 


FrOuUGERA E. Fougera & Company, Inc., Hicksville, Long Island, N. Y. 
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“You won't need 


the pillows, 
Mrs. Smith” 


When hemorrhoids disturb Fad 
an otherwise smooth 
pregnancy, a touch of 

Americaine relieves the pain... 


in minutes...for hours! 


Nothing relieves 


surface pain like 


(Ethyl-p-aminobenzoate, ASL) 


Topical Anesthetic Ointment and Aerosol 


Send for samples 


ARNAR-STONE LABORATORIES, INC., Mount Prospect, Illinois . 
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PROCEDURES 


20 


a new radioactive 
in vitro test for 


THYROID FUNCTION 


Advantages: 


© Patients not required to 
ingest radioactive material. 


e Not affected by exogenous 
iodine administration such as 
X-Ray contrast media. 


© Only 6 mi oxalated whole 
blood via air mail. 


ET-3 involves the measure- 
ment of the amount of I'*' labeled |-tri- 
iodothyronine (T-3) absorbed by the 
erythrocytes (E) after the addition of a 
measured amount of T-3 to a blood 
sample. 


Our Isotope Division performs 
ET-3 studies individually, or in combina- 
tion with Protein-Bound Iodine determi- 
nations (for correlation), for clients 
throughout North America. 


Write for special Bulletin dis- 
cussing technique and evaluation of ET-3. 


hours a day 


days a week 


Serving laboratories, hospitals, 
universities, and clinics 
throughout North America 


ENDOCRINE ASSAYS 


Aldosterone. Catecholamines. 
Serotonin. 17-Ketosteroids and 
Beta Fraction. 17-Ketogenic Ster- 
oids. Protein-Bound Iodine. 
ET-3. Butanol Extractable 
Iodine. Estrogens, Fractionated. 
Pregnanediol. Pregnanetriol. Cor- 
ticosteroids. Gonadotropins. 


TOXICOLOGY 


Lead. Arsenic. Barbiturates. 
Cholinesterase. Mercury. 


SPECIALIZED DETERMINATIONS 


Lipid Fractionation. Hemoglobin 
Identification. Protein Fractiona- 
tion by Electrophoresis. Serum 
Iron and Iron Binding Capacity. 
Porphyrins. Copper. Magnesium. 


Please write for Fee Schedule and Mailing Containers 


“The Laboratory 


IOCHEMICAL PROCEDURES 


12020 CHANDLER BOULEVARD 
NORTH HOLLYWOOD, CALIFORNIA, U.S.A. 


for Laboratories” 


4 BIOCHEMICAL 
OURES 


SEND FOR YOUR COPY OF “THE BULLETIN OF LABORATORY MEDICINE” 


This authoritative digest is published monthly by Biochemical Procedures to keep physicians and laboratorians abreast of current 
developments in the clinical laboratory field. Write for a complete set. 


Am. J. Obst. & Gynec. 
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NEW ESTROGEN APPROACH TO THE POSTMENOPAUSE 


Menopausal symptoms are often in- 
tensified following the sharp drop in 
available endogenous estrogen dur- 
ing the early postmenopause. 

At that time—when periods stop but 
symptoms continue—TACE is most val- 
uable. It usually means a symptom- 
free adjustment tothe postmenopaus- 
al state. How? TACE stores in body 
fat, releases slowly, evenly, in the 
same manner as a natural hormonal 
secretion. A normal course of TACE 
therapy is 30 or 60 days. But even af- 
ter therapy stops, estrogenic activity 
continues, gradually tapers off, fi- 
nally is exhausted in about 2 months. 


Thus, sudden endometrial change 
doesn’t occur, withdrawal bleeding 
is rare. Artificial stimulation and 


-“estrogen dependence” are avoided. 


Complicated dosage adjustment is 
unnecessary. Finally, there are no 
“peak-and-valley” estrogenic effects. 


You can observe this unique effect 
in your patients. Simply prescribe 
two TACE 12 mg. capsules daily 
for 30 days. A severe case may re- 
quire an additional 30-day course. 


TRADEMARK: TACE® 


THE WM. S. MERRELL COMPANY 


New York « Cincinnati « St. Thomas, Ontario 
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'\doscope in 
cul-de-sac 


urinary meatus 
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bottle baby... 
comfortable 
mother... 


painful 
breast 
engorgement 
prevented 


Treatment of choice to suppress lactation.' Clinicians? have named 
TACE “,..the most satisfactory drug for use at delivery in the suppression 
of lactation.” 


Re-engorgement almost never occurs. In over 3,000 patients studied,!* 
only 3 cases of refilling were reported. 
Withdrawal bleeding rare,'* because TACE, stored in body fat, is re- 
prevent leased gradually, even after therapy is discontinued. 


hemorrhage Available ...12 mg. and 25 mg. capsules 


due to 
: 1. Bennett, E. T. and McCann, 
uterine atony E. C.: J. Maine M. A. 45:225. 2. 
TACE q Eichner, E., et al.: Am. J. Obst. & THE WM. S. MERRELL COMPANY 
, s Gynec. 6:511. 3. Nulsen, R. O., e¢ New York ¢ Cincinnati * St. Thomas, Ontario 
with Ergonovine “no... al: Am. J. Obst. & Gynec. 65:1048. TRADEMARKS: ‘TACE WITH ERGONOVINE,’ TACE® 
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the ESSENTIALS 
5th Edition 


SYNOPSIS of OBSTETRICS 


by 


JENNINGS C. LITZENBERG, B.Sc., M.D., F.A.C.S., Late 
Professor Emeritus of Obstetrics and Gynecology, University of 
Minnesota Medical School. Revised by CHARLES E. McLEN- 
NAN, M.D., Professor of Obstetrics and Gynecology, Stanford 
University School of Medicine. 1957, 5th Ed. 403 Pages, 474” 
x 754’’, 163 Illustrations. Price, $6.00. 


In this small, inexpensive volume is concentrated a large amount of information 
about obstetrics. It is accurate and has been brought up to date. The reader is 
given in 1-2-3 order definitions, descriptions, treatments, procedures, indications 
and prognoses. Obstetrics—both normal and abnormal—is covered quite fully. 


Designed as a quick reference for essential material in obstetrics this book follows 
closely the presentations in standard textbooks covering the specialty. It starts 
with chapters on ovulation and fertilization, implantation, and endocrine function 
in pregnancy, and proceeds after a brief but comprehensive survey of the physi- 
ology of pregnancy, to the diagnosis and management of normal pregnancy, includ- 
ing excellent remarks on antenatal care. The management is discussed in consider- 
able detail, while abnormal mechanisms are considered somewhat briefly. Later 
sections deal with medical complications of pregnancy, the pathology of labor and 
the puerperium, dystocia due to contracted pelvis, antepartum and postpartum 
hemorrhage, and the volume concludes with a short section on obstetric surgery. 


NEW MATERIAL IN THIS EDITION! 


The chapters dealing with fetal and maternal physiology have been extensively re- 
written, and major revisions have been made in many other chapters, notably those 
concerned with injuries and diseases of the fetus, abortion and premature labor, 
and dystocia due to contracted pelvis. 


THE C. V. MOSBY CO. 
3207 Washington Blvd., St. Louis 3, Mo. 


Gentlemen: Please send me the Fifth Edition of 
Oh. today from Litzenberg-McLennan “SYNOPSIS OF OBSTET- 
RICS,” published in 1957, and priced at $6.00, on 
10-day approval. I understand if I am not com- 


THE & V, MOSBY (0. pletely satisfied, I can return the book within 10 


days and my money will be completely refunded. 
[] Attached is my check. (] Charge my account. 


3207 Washington Blvd. 
St. Lovis 3, Mo. 
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uring, or after surgery 


OMPAZINE° 


brand of prochlorpetazine 


ny ECtiOn 5 mg. /cc. 


To prevent or control: 
1. nausea and vomiting 
2. anxiety and restlessness 


hypotensive effect is minimal 


minimal alteration of analgesic/an- 
esthetic regimens due to lack of 
significant potentiation 


may be given I.V., as well as I.M. 


pain at site of injection has not 
been a problem 


2. cc. Ampuls*—boxes of 6 and too. 
to cc. Multiple-dose Vials*—boxes of 
I and 20. 


* Also available in special hospital packages. 


Additional information on request. 
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COLOR of TIES tells SIZE 
2 is best size 


SIZE 2. 


On Duty in 50 States. 


WHITE COTTON GOWNS 48” Long—O.K. for X-Ray 


#2G—Crinkle Cloth requires NO IRONING 


Pay with order and we pay postage. 
TECKLA, Box 863, Worcester, Mass. 
Send: Crinkle or Plain 


6 for $14.00 


____Size 1 small (blue ties)—42” Actual 
____Size 2 medium (white ties) —52” bust of 
_..-Size 3 large (pink ties)\—60” gowns 
Phone PL 2-5236 
12 for $26.00 24 for $51.00 
BACK OPEN 12” 24” 48” 


#3G—Shrunk Cotton Sheeting. 


“100% Cotton” TECKLA 


FULLY APPROVED 


Obstetrics-Gynecology residency; 
332 bed non-sectarian, non- 
| profit hospital. California 

cense or eligible. Stipend $400. 
Apply: E. C. Delear, Assistant 
Administrator, Saint Francis 
Memorial Hospital, 900 Hyde 
Street, San Francisco 9, Cali- 


| fornia. 


CHANGING YOUR ADDRESS? 


When you move, please— 


(1) Notify us to change your address—allow us six 
weeks to make the change. 
(2) Mention the name of this Journal. (We publish 


twelve periodicals.) 

(3) Give us your old address. If possible, return the 
addressed portion of the envelope in which we sent 
your last copy. 

(4) Give us your new address—complete—including the 
Postal zone number. 

(5) Please print your name and address. 


Thank You! 


Circulation Department, The C. V. Mosby 
Company, Publishers, 3207 Washington Blvd., 
St. Louis 3, Mo. 


Specially 
American Journal of Obstetrics and Gyne- 
cology, this file will keep one volume, or six 
issues, clean, orderly and readily accessible. 
Picture this distinctive, sturdy Volume File 


designed and produced for 


on your bookshelf. Its rich red and green 
Kivar cover looks and feels like leather, and 
the 16-karat gold leaf hot-embossed lettering 
makes it a fit companion for your finest 
bindings. The Volume File is reasonably 


Jesse Jones Corporation 


P.O. BOX 5120, PHILADELPHIA 22, PENN. 
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Preserve Your Journals 
With This 


4 e55e 4 ones 


Volume File 


priced, in spite of its costly appearance. It 
is sent postpaid, carefully packed, for $2.50 
each. Most subscribers will find it more con- 
venient and economical to order 3 for $7.00 
or 6 for $13.00. When ordering specify 
file for American Journal of Obstetrics and 
Gynecology. Send check with order. Satis- 
faction guaranteed. Can be sent to U.S. and 
possessions only. For prompt shipment, or- 
der direct from 
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Proven. 


in over five years of clinical use 


Effective 


FOR RELIEF OF ANXIETY 
AND MUSCLE TENSION 


Unusually Safe 


Does not interfere with autonomic function 
Does not impair mental efficiency, 
motor control, or normal behavior 

Has not produced hypotension, 
agranulocytosis or jaundice 


Milt own 


eprobamate (Wallace) 


Supplied: 400 mg. scored tablets, 200 mg. sugar-coated tablet 
Wy WALLACE LABORATORIES / New Brunswick, N. J. 


Cm-1413 
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A new book by the staff of 
The Mount Sinai Hospital ... 


The Staff, Mt. Sinai Hospital: 
Medical, Surgical, and Gyne- 
cological Complications of 


Pregnancy 


“Believing in the existence of an exceptional interplay of 
medicine and surgery with obstetrics, the Mt. Sinai Hospital departed 
from the usual pattern of organization when it opened its first 
department of obstetrics in November 1952. It created 10 specialty 
clinics within the framework of the department of obstetrics: 
pulmonary, hypertensive-renal, diabetic, hematologic, neurologic, 
psychosomatic, obstetric-gynecologic-endocrine, vaginitis, and 


varicose vein. 


“This type of organization has stimulated members from the other 
departments of the Hospital to develop particular interest in the 
pregnant woman. It seemed to us that the invaluable knowledge 
accumulated about pregnancy by such a group of nonobstetric experts 
should be brought together in one book on the medical and surgical 
problems of pregnancy. Each contributor is a member of the 


active staff of the Mt. Sinai Hospital. 


“This volume is in no instance intended as a substitute for the 
several excellent, standard textbooks on obstetrics; it is intended 
however, to be a valuable supplement to them. 


“This is a Mt. Sinai Staff Book and pays tribute to the high caliber 
of our medical and surgical colleagues.’"—From the Preface 


By the Staff of The Mount Sinai Hospital, New York 
City. Edited by ALAN F. GuTTMACHER, M.D., Director 
Department of Obstetrics and Gynecology, and Obstetrician 
and Gynecologist-in-Chief, The Mount Sinai Hospital; 


cardiac, 


and JosEePH J. Rovinsky, M.D., Assistant Attending 
Obstetrician and Gynecologist, The Mount Sinai Hospital. 
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Approx. 625 pp., 64 figs. - 


$16.50 


THE WILLIAMS AND WILKINS COMPANY 
J Baltimore 2, Md. 


Please send the following on approval: 


Name. 
(Please print) 

Address. 

City. Zone State. ee 

Payment enclosed. Bill me. 


Shopping by mail is an easy, time-saving way to 


select books for your personal library. AJOG-4-60 
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al a 
logical logical 
adjunct combination 
to the for 
weight-reducine regimen appetite suppression 


meprobamate plus d amphetamine 


DEA 


meprobamate plus d-amphetamine 


reduces 


... Suppresses appetite ... elevates mood 
... reduces tension . . . without insomnia, 
overstimulation, or barbiturate hangover. 


tensions of dietine 


msommia. 


anorects4 taract 


Each coated tablet (pink) contains: meprobamate, 400 mg.; d-amphetamine sulfate, 5 mg. 
Dosage: One tablet one-half to one hour before each meal. 


Gus 


LEDERLE LABORATORIES 
A Division of AMERICAN CYANAMID COMPANY, Pearl River, New York 
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THE WIFE IS ONLY HALF 
THE PATIENT 


lf treatment of vaginal trichomoniasis is 

to be effective, the role of the man as carrier 
and as cause of recurrence in the woman 
must be acknowledged and treated.' ‘‘Since 
the transmission of T. vaginalis through 
coitus occurs more frequently than is 
recognized, measures of prevention should 
be used. The most effective is the 
mechanical barrier 


To control the cycle of infection and 
re-infection in vaginal trichomoniasis, most 
physicians recommend the use of a 
prophylactic during coitus,** for a period 
of four to nine months after the end 

of the wife's treatment 


References: | aeder ( Journal-Lancet 79:364 
New York J. Med. 57:2237 
J. W.: Internat. Rec. Med 
4. Bernstine, J. B., and Rakoff, 
estations and Discharges 
1953. 5. Davis, C. H 
1955. 6. Karnaky, K. J 


JULIUS SCHMID, INC. 


t, New York 19, N.Y 
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TO ENLIST THE HUSBAND'S 


COOPERATION —Specify 


RAMSES 


the prophylactic with “built-in” sensitivity 


The exquisite sensibility preserved by a 
RAMSES prophylactic encourages rigorous 
cooperation necessary from the husband. 


A tissue-thin, natural gum-rubber sheath 
of amazing strength and solid clinical 
reliability, RAMSES is silken smooth, 
delicately transparent—almost out of human 
awareness. Without imposition, .or 
deprivation, for the sake of cure, the routine 
use of RAMSES with ‘‘built-in’’ sensitivity 
is readily adopted, even by the husband who 
fears loss of sensation. 


Am. J. Obst. & Gynec. 


AY 


| vaginal trichomoniasis 
| 
| TSS 
y 
| Jf \ 
| 
\ \ 
| 
| 
| \ J | 
| 
| 
| 


the gentlest doctors in town 
stop pain with 


ibucaine CIBA) 
...For minor cuts and burns, sunburn, hemorrhoids, removing 
sutures, performing routine office surgery, making instrument 
examinations. And, to best suit every situation, there’s 
a choice of Ointment, Cream, Lotion, Suppositories. Patt 


2/2774mB. SUMMIT, N. J. 
Complete information available on request. 
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CITRUS BIOFLAVONOIDS 


When 
abnormal 
cellular 
metabolism 
accompanies 
stress 
conditions 


Hesperidin, Hesperidin 
Methyl Chalcone, or Lemon 
Bioflavonoid Complex are 
prescribed as therapeutic 
adjuncts for control of 
abnormal cellular activity, 
and capillary and vascular 
damage associated with 
many stress conditions. 


These stress conditions may 
be caused by nutritional 
deficiencies, environment, 
drugs, chemicals, toxins, 
virus or infection. 


SUNKIST AND EXCHANGE BRAND 
Lemon Bioflavonoid Complex 
and Hesperidins are 

available to the medical 
profession in specialty 
formulations developed by 
leading pharmaceutical 
manufacturers. 


Sunkist 
Growers 


PRODUCTS SALES DEPARTMENT 
PHARMACEUTICAL DIVISION 
Ontario, California 
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Maintenance 
of Capillary 
Integrity 


Incidence of impaired capillary function 
is more frequent than previously 
recognized, Many publications indicate 
the frequency of increased capillary 
weakness ranges from 16% to as high as 
80% of patients examined (1-4). 


Reports show older people have a high 
incidence of capillary fragility (6). 

In a group of 111 patients, capillary 
weakness was noted to be greatest in 


the fifth and sixth decades (5). 


Hypertensives (7, 8, 9) and those with 
chronic diseases such as arteriosclerosis, 
diabetes and rheumatoid arthritis, have 
shown varying degrees of capillary 
involvement. Hemorrhagic conditions of 
the brain and heart have shown localized 
injury in the capillary (10, 11). 


Capillary fragility has been shown 
to be associated with many bacterial, 
viral and inflammatory diseases (12-23). 


Various bioflavonoid materials have been 
evaluated for their effect upon the 

capillary. Degree of fragility has been 
determined by numerous procedures (24-30). 


The therapeutic rationale of combining 
Hesperidin or other citrus bioflavonoids 
with ascorbic acid or other therapeutic 
agents is based on the premise that 
capillary weakness may be a contributing 
factor to the disease state and that 
capillary integrity should be maintained. 
Citrus bioflavonoids in conjunction 

with ascorbic acid appear to enhance the 
efficacy of other therapy, and help 
control such factors as infection, stress 
and nutritional deficiency even in 

cases not showing capillary weakness. 


NOTE: For bibliography (B-701) write 
Sunkist Growers, Pharmaceutical Division, 
720 E. Sunkist Street, Ontario, California. 
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(1) Notify us to change your address— 
allow us six weeks to make the 
change. 


(2) Mention the name of this Journal. 
(We publish twelve periodicals.) 
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THE CARE OF 
THE PATIENT 
IN SURGERY 
INCLUDING 

TECHNIQUES 


Formerly 


Operating Room 
Technique 


1958 

3rd Edition 

840 Pages, 
634" x 934” 
555 Illustrations, 
5 in Color 

Price, $12.75 


At Your Favorite Bookstore or Order 


Essential Reading for Anyone Concerned with 
Operating Room Management, Surgical Nursing 
and Hospital, Medical and Nursing Administration 


The C. V. MOSBY Company 


3207 Washington Boulevard, St. Louis 3, Missouri 


BY EDYTHE LOUISE ALEXANDER, R.N., 
B.S., M.A., Director of Nursing Service and 
Principal of the School of Nursing, Lutheran 
Medical Center, Brocklyn, New York; Formerly, 
Supervisor of Operating Rooms and Associate 
Director of Nursing Service at the Roosevelt 
Hospital, New York; Formerly Supervisor at 
Mountainside Hospital, Montclair, New Jersey. 


The new 3rd edition of THE CARE OF THE PATIENT IN 
SURGERY INCLUDING TECHNIQUES is essential reading for 
anyone concerned with any phase of caring for surgical patients. 
Well written and well reinforced with over 500 photographs and 
drawings, this 840 page volume presents pertinent information on 


every aspect of preoperative, operative and postoperative care. s 
Presents pertinent information regarding operating room ; 
management, surgical nursing and hospital, medical and 3 
nursing administration. 


Integrates major indications, anatomical and physiological 
considerations, procedures and precautions to be used in 
surgery. 

Discusses pertinent facts which guide members of the 
operating room team to establish a care plan for patients; 
shows the relationships of the sciences to operating room 
practices; shows how these practices are related to preopera- 
tive and postoperative care. 

Helps the reader develop an appreciation of the scientific 
principles underlying surgical techniques and a nursing care 
plan peculiar to each patient and his disease. 

Reviews basic principles of microbiology as they apply 
to surgery, clinical and physical disinfection and sterilization 
of equipment. 

Studies the application of the concepts of medical and 
aseptic principles, stressing the safety of patients and per- 
sonnel and the aesthetic and psychologic needs of patients. 

Not only has this book been broadened in scope and retitled, but 
each chapter has been extensively revised. New techniques and 
new procedures in neurosurgery, circulatory and respiratory systems 
and orthopedic conditions have been added along with a brief 
review of the anatomy and physiology involved. 


on 10 Day Approval From 
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5 ON CONTACT KILLS ON CONTACT 


ON CONTACT © KILLS ON CONTACT 


KILLS ON CONTACT 


KILLS ON CONTACT’® Trichomonads, Monilia and Other Organisms 
Responsible for Non-Specific Infections in The Vaginal Tract 


BETADINE' 


(ACTIVE INGREDIENT: POVIDONE IODINE*) 


DOUCHE 


DESTROYS all vaginal pathogens on contact (even in presence of blood, pus, vaginal secretions). 
PENETRATES into vaginal rugae. STOPS discharge and pruritus, reduces malodor. CLEARS the 
vaginal tract without irritation or sensitization ...has been used with considerable success 
even in difficult and refractory cases.° 


BETADINE™ VAGINAL GEL should be applied where more prolonged contact is required or 
when a douche may be inconvenient or contraindicated. SUPPLIED: Betadine Douche —8 fl. oz. 
bottle. Betadine Vaginal Gel—3 oz. tube with applicator. 


REFERENCES: 1. Gershenfeld, L.: Am. J. Surg. 94:938, 1957. 2. Stone, J. D., and Burnet, F. M.: Australian J. Exper. Biol. & Med. 
Sc. 23:205, 1945. 3. Reddish, G. F.: Antiseptics, Disinfectants, Fungicides and Chemical and Physical Sterilization, Lea & 
Febiger, Philadelphia, 1954, pp. 171-211. 4. Chang, S. L., and Morris, J. C.: Engineering Chem. 45:1009, 1953. 5. Shelanski, 
H. A., and Shelanski, M. V.: Polyvinylpyrrolidone-lodine Studies Through 1951, G. A. & F. Corp. 6. Christhilf, S. M., Jr: 


Personal Communication. 
TAILBY-NASON COMPANY, INC. DOVER, DELAWARE 
tx established in 1905 


2,739,922 G. A. &F. corp. 
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From Carnation... 


a ready-prepared evaporated milk formula 


(arnation 


Carnalac is simply Carnation Evaporated Milk with its 
added Vitamin D, plus carbohydrate. The carbohydrate is 
natural lactose from the milk, and added maltose-dextrin 


syrup. Mother adds water in the amount you recommend. 


CARNATION EVAPORATED MILK IS THE 
WORLD’S LEADER FOR INFANT FORMULA FEEDING 


“from Contented Cows” 
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CLINICAL sTupy?: 


THE PATIENTS: 


THE DOSAGE: 


THE RESULTS: 


THE RECORD: 


Treatment of obesity. 


73 patients—-26 obstetrical, 
47 non—obstetrical——all of whom 


had previously dieted unsuccessfully. 


5, 10 or 15 mg., orally, 
once daily, in the morning. 


Average weight loss of 20.8 lbs. 
in non-obstetrical patients 
treated from 54 to 30 weeks; 
average loss of 23.6 lbs. in 
obstetrical patients (postpartum) 
treated from 8 to 42 weeks. 

All patients lost weight. 


Rate of drug absorption seemed to 
allow a very smooth effect. Mood 
elevation and appetite depression 
were gradual and continuous. In 
only 5 patients (all obstetrical) 


did side effects indicate corrective 


dosage reductions. 


*Sherman, A. I., St. Louis, Mo.; Communication to 


Medical Department, Abbott Laboratories, 
Oct. 6, 1959. 
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(Methamphetamine Hydrochloride in Long-Release Dose Form,* Abbott) 


All-day appetite control from a 


Single oral dose—5, 10 or 15 mg. 


BPATENT APPLIED FOR. 004230 
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Keep Abreast of Recent Advances in Treating Anorectal 
Diseases With This Concise, Well-Illustrated Guide 


Ross SYNOPSIS OF TREATMENT 
OF ANORECTAL DISEASES 


By eliminating bibliography, statistics, historical discussions and unrelated 
material—and by emphasizing diagnostic procedures, medical management 
and surgical techniques—this new book gives you extremely practical help 
on the treatment of anorectal diseases in concise, yet complete form. 


For every common anorectal problem, you'll find well-illustrated discus- 
sions of symptoms and examination technique, etiology and pathology, 
procedures for determining a definitive diagnosis and essentials of treat- 
ment including operative technique and specific drug therapy. In many 
cases photos of gross and roentgenographic findings are included to aid 
you in diagnosis. Surgical procedures are illustrated with atlas-type draw- 
ings. 

The author discusses recent advances in the management of chronic ul- 
cerative colitis including the use of steroids. Furthermore, subjects not 
always found in proctologic texts such as hidradenitis, suppurativa, proc- 
talgia fugax and coccygodynia are covered and add much to the practical 
help this book can give you. 

By STUART T. ROSS, M.D., F.A.C.S., F.1.C.S., Diplomate of the Ameri- 
can Board of Proctology; Secretary of the American Board of Proctology; 
Fellow and Past President of the American Proctologic Society; Fellow 
of the New York Proctologic Society; Fellow of the Pennsylvania Proc- 
tologic Society; Honorary Fellow of the New Jersey Proctologic Society. 


Published June, 1959. 240 Pages, 474” x 754”, 79 Illustrations, 
Price, $6 


Purchase Any of Three Ways: 


At Your Favorite Bookstore 
From Our Personal Sales Representative 
Or Order on 10 Day Approval From 
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To simplify Pregnancy brings prob- 


lems. Fosfree tablets 


and assist aid in the manage- 
PRENAT AL ment, prevention, and 


control of: 


Management : © NAUSEA 


3 REE © ANEMIA 


® LEG CRAMPS 
® VITAMIN AND 
Recommended Dosage: 
4 Tablets Per Day 


MINERAL 
DEFICIENCY 


Soluble Phosphorous Free Calcium, 


High Pyridoxine, Vitamin B-12, 
Ferrous Gluconate plus Catalyst. 


PHARMACAL CO. 
Samples upon Request San Antonio 6, Texas 


for therapy 
of overweight patients 


- d-amphetamine 
depresses appetite and elevates mood 


meprobamate 


eases tensions of dieting 
(yet without overstimulation, insomnia, 
or barbiturate hangover.) 


BAMADEX 


MEPROBAMATE WITH D-AMPHETAMINE SULFATE LEDERLE 


is a logical combination in appetite control 


S L G> 3s Each coated tablet (pink) conteins: prob 400 mg.; d h ine sulfate, mg. 


Dosage: One tablet one-half to one hour before each meal. 


WHITTAKER LABORATORIES, Inc ==>) 
PEEKSKILL, NEW YORK 
4 LEDERLE LABORATORIES 
A Division of AMERICAN CYANAMID COMPANY, Pearl River, New York 
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For topical infections, 
choose a ‘B. W. & Co.” ‘SPORIN’. 


§ @ Combines the anti- 
inflammatory effect 
of hydrocortisone with 
the comprehensive 
b 


“brand OINTMENT actericidal action 
of the antibiotics. 


Each gram contains: Neomycin Sulfate ...... cones avons 5 mg. 
*Aerosporin’™® brand Polymyxin B Sulfate 5,000 Units Hydrocortisone ............... (1%) 10 mg. 
400 Units’ ina special petrolatum base. 


Provides comprehensive ‘ ® 
bactericidal action 
all bacteria likely 


to be found topically, brand ANTIBIOTIC OINTMENT 


Each gram contains: 
‘Aerosporin”™® brand Polymyxin B Sulfate 5,000 Units Zinc Bacitracin ...........+.....- 400 Units 
Neomycin Sulfate ........2..0000. 5 mg. in a special petrolatum base. 


é 5 @ Offers combined anti- 
biotic action for treating 
LYS 0 N conditions due to suscep- 
tible organisms amenable 


brand ANTIBIOTIC OINTMENT to local medication, 


Each gram contains: 
‘Aerosporin’® brand Zinc Bacitracin ........ 
Polymyxin B Sulfate ........... 10,000 Units in a special petrolatum base. 


BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, N. Y. 
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Agoral 

Warner-Chilcott .............- 40 
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gas is for balloons... 
not for 
pregnant 
women 


3 PRECALCIN 4 


Unlike most prenatal supplements, the PRECALCINS do not generate car- 
bon dioxide gas when ingested (see above). Thus, patients experience 
more comfortable pregnancies—without therapy-induced belching, gas 
pains, or gastric distention. What’s more, the PRECALCINS supply more 
vitamins, minerals, and bioflavonoids than most other one-a-day supple- 
ments ... and at a low, low cost per day. So give your patients gas-/ree 
supplementation and make every pregnancy as nutritionally perfect as 
it is comfortable. 


prescribe the Preea MS 


for gas-free prenatal nutritional support 


PRECALCIN®: A complete one-capsule-daily vitamin and mineral formula containing cal- 
cium and phosphorus (as dicalcium phosphate); bottles of 100, 500 and 1,000. PRECALCIN® 
LACTATE: A complete one-capsule-daily vitamin and mineral formula containing calcium 
(as lactate) without phosphorus; bottles of 100, 500 and 1,000. PRECALCIN®-D: A one-dose- 
daily, two-capsule formulation providing extra-generous amounts of calcium (as lactate and 
phosphate, 1200 mg.); bottles of 60 and 300 pink and blue capsules — the pink capsules 
containing vitamins and minerals, the blue capsules containing calcium. 


WALKER LABORATORIES, INC., MOUNT VERNON, NEW YORK 
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THE RECOMMENDED DAILY DOSES 
PRODUCE THIS MUCH GAS— BUT 
NOT THE PRECALCINS—These bal- 
loons dramatically demonstrate 
the amount of carbon dioxide gas 
released when the recommended 
daily doses of six of today’s most 
frequently prescribed prenatal 
supplements are dropped into 
simulated gastric juice. The out- 
standing exception seen here is 
PRECALCIN which, like PRECALCIN 
LACTATE and PRECALCIN-D, pro- 
duces no gas, The reason is sim- 
ple: All three PRECALCINS contain 
well-tolerated, gas-free sources 
of calcium — as lactate and/or 
phosphate — while the other five 
supplements contain calcium 
carbonate. When the carbonate 
salt reacts with gastric juice 
(CaCO3 2HCI—> CO2T+-CaCla 
+H20), carbon dioxide is liber- 
ated—both in the test tube and in 
the stomach. So avoid such gas- 
eous discomforts of pregnancy. 
Prescribe the PRECALCINS. 


Am. J. Obst. & Gynec. 


| 
ts 
\ 
é 
j i 
| 


Just hedtime 


RAUWILOID 


alseroxylon, 2 mg. 
does more than iower biocod pressure! 


Seven years of experience show 
that RAUWILOID also affords 


a afety based on negligible incidence 


of side actions 


qd OFT) from concern over sudden 


hypotensive episodes or unwanted 
biochemical alterations 


Practi Cal ity. . simplicity of dosage 


.. applicable to a wide range of patients 


When more potent drugs are needed, prescribe 
one of the convenient single-tablet combinations 


Rauwiloid® + Veriloid® or  Rauwiloid® + Hexamethonium 
alseroxylon 1 mg. and alkavervir 3 mg. alseroxyion 1 mg. and hexamethonium 

chioride dihydrate 250 mg 

: 

"Many patients with severe hypertension can be main- 

| tained on Rauwiloid alone after desired blood pres- 

| sure levels are reached with combination medication. 
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ANOTHER 
SoPACELLENT OBSTETRIC ANALGESIA 


WITH LERITINE 


| 
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Clinical results with LERITINE in 155 obstetric patients. 


@ rapid relief of pain: “onset of action is rapid,” with “almost 
immediate analgesia and sedation” and ‘“‘an analgesic potency 
2¥2 times that of meperidine...” 


@ wide margin of safety: “respiratory depression or alteration in 
blood pressure was not observed... nausea and vomiting during 
labor were extremely rare...” 


@ minimal effect on newborns: “condition of the infant at the 
time of delivery... when compared with a group sedated with 
meperidine ... shows a consistently higher rating.” 


@ high patient acceptance: “We were able to obtain good to 
excellent amnesia in 64-66% of mothers and subjective satisfac- 
tion with the method in 83-85% of cases.” 


* 
1. Wizenberg, M. J.. et al.: — eritine 
& Gynec. 78: 405 (Aug.) 


effective even for 


imbanaa 


parenterally or orally 


Additional literature on LERITINE is available to physicians on request. 


WARNING: LERITINE may be habit-forming. Subject to Federal Narcotic Law. 
*LERITINE is a trademark of Merck & Co., Inc. 


QD Merck Sharp & Dohme, owision oF merck & CO., Inc., PHILADELPHIA 1, PA. 


7 
= 
2» 
| 
. 
| = 4 
| 
4 
4 
3 
: 
| a 7 
i 4 
4 4 
| 
| SEE — 
| 
a 


